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FIG. 3 



M. musculus alpha-l,2-maniiosidase lA open reading frame* The transmembrane and 
catalytic domains arc highlighted in bold respectively. The sequence of the primers used 
to generate the N-tenninal truncations are highlighted by underlining and the start of each 
respective protein fragment indicated by an arrow. 



1 •tgcccgtggssggcctgccgccscccttcagtagccccgsgggcggcggcccgggcAgtagcccsSScggsaggcttgsicggcgsgaggaagggg 
l^MPVGGL LPL. FSSPG6GGL6SGL G 6 0L G6GRKG 
97 tccggccccgctgccttecgccccBCcgagsvgt tCBtge tgc tgetggtgt teagegce tfee«ceaa0« tc tge ttcggggc 
33^SGPAAFB LTEKFVL L L V FSA F I T LC FGA I 
lt4 t.te 1 1 ec tgcct2*ctcctcc«Agcc5ccc»3C933gLcctgct 

F F L p o s's "it L 'iL~^s G v'"l F H snpaloppaehkpgl 
d65 primer — ' ► 

278 qqqcgcqtgcgg>gfl*tflCcgccg»gggg«ga9tccgfl caccg cg»gftaagq c9cgcct g 9gy>ccc cgg»gceg9»ctg9aA9AC*actt*acc» 
93^G a R A E OAA EGRVRHRTiEGA PG DP^GA GL EONLA 

6^05 primer ■ ^ 

174 gg«cccgcgft4«acc«c9*gc9ggccctc«ggg««gcc*«gg»gaccctgeagaaigccgccgg«ggag»fccc»as9a9«caCtcc9CCgg«g«agg 
139^8 I RENHERALREAK ETLQKLPEEtO RDI LLEK 
470 aaaaggtggcecaggaccagctgcgtgkCAaggACCtgttcaggggcccgccccAggCggftcttcctgccccccgtcggggcagagaaccggsaac 
XS7>B K VA OD OL ROK DL FA6L PK VDF L PP VGV ENRE 

dlB7 primer — ^ 

5SC c cqccqacg cc»ccatccgtg»3«*9a99gcaaagatcaaagagac9atBaeecatge ttgg»at>att:ata*acgc tatjcgtjgggc 
1*3>^P A D a' T^T r" EKRA KI KEMM T H AW N N Y K R Y A W G 
, 

65S ttga«cg»actg fe%tateaaaae a »ggceakfccaagc»gtttgtttggca»e«fcca«»gsagctacaacagt»Oatfl 
3i»^ LN EL K P I SK E GHSSS L FGN I K GAT I V D 
737 cecKsgatBCCc 1 1 1 1 ca 1 1 a t ggg e a t g a ag ac tg« a 1 1 tc «a gaag o t aaa t e g tgg • 1 1 aa a aa» fca 1 1 c aga 1 1 1 1 aa 
2Ai>A LOT L F IMGMKTEFQ EAKSWl KKY LOFN 
BI9 tgtgaatgctgaagtttctgettttgaKgccaacatacgcttcQtcggtggactgetgfecagcctactatfctgtceggagag 
273 ► V NA E V S V F EV N I R F V G G L L SA YY L S G E 
901 g«gsfeattccgaa«gaaagcagtggaaett09ggcaaaafetgctaectg«acttcae«eeeaetce0g«atacct tgggeat 
30l^ El FRKKAVELGVKLLPAFHTPSQ I PWA 
9B3 tgefcgaaCatgaaaagtgggatcgggegoaaetggccctgggcetceggaggcagcagtatcetggccgaatKcggaactct 
32«^L LNMKSGIGRNWPWASGGS SI LAEFGTL 
1065 Bcatttagagtt takgeac ttptee«aettateaggagaeccagte tftkgeegaaaaggttatgaaaattegaaeagcgttg 

355^ H L E FM H LS H LS60PV FA EKVMI^ l RT V L 
114 7 •Ae»aactggac««&cca9a«ggcetfefcatcctaactatctgaaeecc*gfe«0tggaeagtggggccaacatcatgtgtegg 

3t3>NK t 0 K P E G L Y P N Y L NP S S GQWQQ H HV S 
1329 t tggaggac t eggagacagct t tCACgaatat t tgct taaggcg tggt caaegto tgaoaagacagatefcegaageiaagaa 
4io^V GGLGDSFYEYLtKAWLMSOKTOL EAKK 
1311 g«egt«ttttga tgecg t tcagg«ea fecgagae tcac t Cgaceegeaag to«ag t gggggac taaeg t aca fcegesgagegg 

431** M YFOAVQA I ETHL 1 RK8SGGLTY I A EW 
13 93 aaggggggceccctggaacacaagatgggccaceegacgegcttcgca gQ^g^cmtat etgcaeteggggeagatggagete 

*A5> KGG L L EHXMGHLTCFA GGM F A I Ga DGA 
1475 aggaage-eegggcceaasaetacatkgaaefeeggagc tgaaat fegcccgoacKtigtcatfaatefekaKaafcegfeaeatafegt 
493 ►P EA R A OH y L E L GA E l A R T C H E S V N,R T Y V 
15S7 gaagttgggaccggaagegtttcgafe fctgacggcggtgtggaage ta t tgccacgaggeaaaatgaaasgtattacatct'ta 

5Ls> KLOPEAFRFDGGV EA lATRQM EKYY I L 
IfilS cggcccgaflgtcatcgagaeataeatgtacatgtggcgaetgactaaegaccccAag kaeaggaeetgggecfcgggaagceg 

Sit^ RP EV I CTYMYMWRLTHDPKYR TWA WEA 
1721 Cggaggetc tagaaagteaetgcagagfegaacggaggetac teaggectacgggatg tt taca ttgeeegtgagagc tatga 
S74^V EA L ESHCRVN GGYSO LRO VY I AR ES YO 
180) egatg tccageaaagcttc ttcctggeagagacactgaag tattigtacttgatattttccgatgatgaeettcttceacta 

66l» OVQQS F F LA ET L KY LY C I F SODD L LP L 
ISIS gaaeackggatc tteaacaecgaggetcakcv tttccetafeaccccgcgaacagaagaaggaaaccgacggcaaagagaaacga 
m> E HW I FNT EAHP FP lURE QKKEl OGKEK 
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LVZC4IGCXiVF 

I ELCXG-VPXT 
ICGAAE 
PCGAAE 
^FGSAE 
fFGSAEQC] 
JXF7GGIl{37< 




-3|AAAPFXKB»RTTP£&ftsl4lfVSPBTFTDCllXR- — r-^ -rO \ 

xiqprRD — — -p- 1 

lJlAKASK<VD7DXBX£KT9SX.BVXnEXXV | 

.XKANAEGPPAXXPr i 

F^LSHAKABGPPAMXPr \ 

IBHsSVBCGPAOSPa — - 

IbKeSVEIIQPB£BQS 

isHpMRBVHVPNQBaB EB — - 

Pftl/EXFBPGVPGP Z£ 

MVH-' r 

VC&R- 



4,D i^CSNKB 

17 ?A»D>^ 

47 Si-SIiBDE 

47 ffij^MinB 

45 ItyBTfEt) 

37 AffUBXPst^BTZifVirFL _ 

20 rCYFr|rA<PQirYMBPBE«yPA< 

I _^ _ 

34 Bi|7GABCP||AVgS£Pi!TPBBI.Pl:Q(EAVQBDPBPAQVa- 

yy « DPEBPPLBVAttfiPBPGQCgDVVQDVPW" 

97 APVPV&GVBGSMABZBQVBOBZBPTPfKXBVSsiIlBMVBIAB^I 

L -Ba*A]rGSWAVXPBPBPC?F£V£PBD JPFAXCGBGQBP 

92 — ■- YIVlTGfiWVPPBPRPfirFfiE^PQDSpFAXGCRGQxH 

93 -irACQG£-ZBXB£PgXA-XgAI}PBD2xFA£Q£GCQP: 

93 — VF£gGAG£BXXP£QXfi-LfiVDTAI)3xFA£0£C£H2r 

94 ]rMVI7KPVXPXEMPBgFAJID£IlKfiD?CPVLSr£GGB£{ 

93 SBFXT£B£3rJl£VXPBB2(riirBBPXXrDB2r£GAV' 

63 flBrBPTPDQ3J**^*S«BADZl> 





tYPTiijPQP^IfXBT 
CP F XXIA AA A G AB 

Tl 



-DfiPGPVM'CCWPBVEXn! EP|Aai|GgBVBXCMEeDG| 
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Dro Bo_KannI£_tX 
C . c Lc gas ■.Na sal 
sHmbIc.CSOC.XLB 

Ci AsaKunE I_ tAK 
A r AbM Axua. I Z 

bXyBO_KAimZ£ 
hC^e_KAsmI £. [H 

B zo ae^KAxml CX 
rHASB C [. CXK^2 LB 

Nou ■«_KAiiiir r _ CX 

Ci oBaKuBl I . [ AK 

rnscGt^ACoziiri 
bXy ■o_HAiin.X I 

Dro ■o.KanaZE.tX 
G . c LcgaaiL^annZ 
rKAzintZ^CXK^aLB 

hN«aaEC 

CloiialC&nnI [ AK 

ZDacet_KaaZ£X 

bCyt».JCA»I£.[ll 

Ds« ■o^KanaZZ^CX 

irHAiin E I_ LXK.a LB 
bUAsmEEm^55C&9 

bNAssIX 

CioaABlAaaCZ.CAR 

AraMunrC 

ZaB«at_Ka3iIZZ 

liXy ^Ka im 1 1 
bCyto^MAimll.CB 

Ota ■a.Ka»Z I_ CX 
C. « L«gaxL ■.KaaaX 
rHaaBlI.CXK^2LP 
bNAaaEIa^SSCiV 
HouscKAiml £. [X 
bMAsnLC 

CiPsaKAsaC X. CAK 

ArAbMAnaZE 

ZaB«et_KaaZZZ 

bXx*^-Ka>B^Z ^ 
bCyto^KamZZ.nr 

Prv«».KAiiaZZ.rX 
C . « L« 9 AS ■.KanaZ 
rHAaa E E. CXK_2 LB 
bKAaaE£mJ)S5C49 
H»ttK.>CaBnZZ.CX 
bNoaaZC 

CloaaKoaaC Z_ [ AK 
AsAbMAsaZE 
Zaa«ai.KABZZZ 
bLyBO.JCABaZ£ 
bCyte^KaaaZ I _ 




iBQABULfi ABiflnTl 

2X>CAE<AS O- BoCHt^ 

VirXftVGVS -POAUPPCJ ^ 

jYXBfCVS pcaappgI: 

JBKAVMB-* QS 

IdBABBTQ— - — • RSX^QS 

IXBKVMB BK Lj 

ISBBADKWTBBPaBVG^agVV 

[UftBgar- zg^if 

iHXAV x*1bvilb5 



i4B 
«8S 
SSI 
170 
€69 
«TD 
CM 
«5D 

SCL 

4 39 PCCVBBVXR— 





^msmm KMR- ISBi 

IIBK dKVSAB — . E|S 

BBBaxTflQrpxa bIa< 

BBBGXJlGaYPLfi -Bf 

iOxrBzmiiCCP- 

flXTBEnPUCB- 
l^milZPIRGLGltF^BB- 

XiiiaycfiB.-zocsxFPSB — - — pfr 
iiQv«xyzBgpca&0«PGABSKBiSBB|s 

APvGlJliBVaPYGBaB^AP ~ 

B|gL8CPB(|LPBAXBBB«B ~ 




Dro ■o.KAnal 1^ [X 
C . e Legaaa«JN[aaaC 
rHABaZI_CXK_2IB 
bMAaaZ£aJPSS<t9 
McuBa^KaaaZX. CX 
bNaaaCt 

CionaHaaaE I. CAB 
ArjihWrfinart 
loaect.Maairi 
bXy acKaa&Z £ 
bCyto^KaaaZX^ CB 



Dr«Bfr.^KaBalZ.CX S9« WPGCGfBSfi- 
C.«l«9Aaii.KABa£ €26 VBBBX|PBR» 




BFB- Eiap|I^BP«|FT{ 

cBa-^TB — - — xf 

iTyspgpupf 

BTYBP»ZAP{ 

lAYDirSPDTl 
— QBK£TF|nPBTM.__ 
EBBBUBA||aBPB|PB 

pBaBXBsgaicQfBfxi _ 

;C7»BPTFCppiiXrx«|cPXCQXAA 

a(7|rp AAox^BXN BxajojrpPBS vv« 
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]bNaxuiCCmJ05 5C49 

ClQaaKMiitt.tAX 
IiiB«et_KaB.III 

Droao.^aaZ£^[X 
C . « L«9-AiLB_KAna£ 

MouMc JKamxI I. iX 

CI «xiBlla&nC I _ C AK 

£na«at^K«aX£Z 
lilyBe.iUnZ£ 
bCyto^MAiml £. [■ 

Oro ■o.KanziI £^ [X 
C . e IcaAXLB^Haanl 

hKasBEZaiiiDSSCiV 
KeuacKAiBLl £_ [X 
hMAimtl 

Ci.oziAKasa£Z.[AX 
AxalaUuaZI 

bXyao^KAoal £ 
bCyto_KAim£ £_ tX 

]>ro •o_KazmZ £^ TX 
C . « L« B^KanaZ 
eMubZZ.CXK.SID 
liKuoIZakJDSSC49 
Mouae_HaBaZ £.|;X 
faMaanlt 

CloaaMuBl I. [ AK 

AzAljMuiL£t 

Zni«at^KnZZZ 

hXyao^KjioaZZ 

liCyte_KAiiaZZ^CV 

Dr« ■o.HaimlZ.CX 
C . « le9aAa.JKaBA£ 
irMA&a CI. PCK.a LB 
bHunZta.JDS5Ci9 
NouB«..KaBaZ £. CX 
bKunZZ 

CloaaKasnZ Z ^ r AK 

Axal^axuaXC 

£DBect.HmiI£X 

lil.yao.»CaiinX£ 

bCyto.KaBaZZ.ni 



7L5 G£0fiX|B7£AAXVP&AAACAftLPgil-AP! 
fiSD LCBDAIp SRW ;01M-«P 

fi» ssflDflp O^zz 

cao RSflpa|p guz 

CaC QHQQ^AP 

Ca? XDAIt»|BX|k— 

59D PKX ■ 

5DB R 

5B3 



QL^AQSP 
RX«A-ap| 
VWXfePTXSIBS 

>gv«piox|X{ 

pr 



8iB B-ypiSp 

eT« p^pzxri 

CBD S-9> 

CBD S-^XPi 

SBD S-^L 

STY K>in^np£ 




CCigNVABB, 



m^lWBRSTliTXI CBPQG^fT 
IVZ ArDBSlXV LVVXtf G 

cQMAfmvpB-* — . — 

B SSA^B^^D*'^'"'^ 

S ^DMRT I«9B->^— > — 

,Ba!AXl!I«Ba!— 

£<BZR*CB 

DBVXUZa*—- 

|S Zf ZQBXtiU E V< — ^— OT' 

ZrPiBBBQULVP- — 

[•kUBVKaiiPXPO-^ 





CBB 
BXB 
BBB 

BSX 
BBV 
DfR 

_ __ DPV i 

AJLBAXCAGBPGPB 

ZB-SBKPB 

ISaBBT 
gpSSBBR 

OBBVAIIT 

amxcBX 

RnCfiBB 
IVPRNXPQ 

■3.P 



PTBlQPliI 



7DC 
1X6 

fla4 

7aD 

7 30 

7ao 

7X7 
7X7 

CBB 



BT^TABXIiUAXBPTBXPIiCHC'pBDtXPdBP 



VBIITBlfAXBPXBTaFK«S«TBailP 

Lp«£VBVYiJir6VRLfivsiigl|eT| 

LPCCVXiri£LGRpUV«RBS 

LAPYV1.YXRB GXABXGZl 

LABrVLYXIi XVSS450Z 

TB«VXPZRPRVO?BRRtM; _ _ 

XTPBRLXY&fiXFDPPPCPP-— PYBCBX2J)XZIVXB 

f V [P Cmr P CEaVaXABVPQiXXKKP 

5B9 BRAPPP £PRR<ir€P 

«74 QO PirliOIV^^ 




VGBOPTIAFBB 

AB PlOBBOMf xiAYB 




il^P])- 

>bu>ptg: 




sdMpavpQBP bQ: 
iiSBFzair«T^BS: 




axl 

BXFVE 



VX£B 
6VXB 
Rt« 
Rtil 

!*crR] 

JVXQVftRXX 

bbzcmRxIp— 
|GASg|— xqr: 

JX]|£Z<^DUX3>QA4| 

xcOvxfBsvpxrNDX— — ml 




BgfiQsVG XP 

IFAipjnrDXx 

AiJhrBBPBQ^ 
IZSQRWXR! 
CEXXRVCX! 

cirpRvim! 

iBVLXP]irvxB4rt| 



BXL BVTBBEl#VQSQF«MprTX»SXJ 
79a tzQ|OP[45aS£TTMfxPPXVRT| 
6 TB BlKzP3|^aBVBgx|BA»C80v] 
759 |aB6TBG«ZAGcS|||13.QZ<PB 



VHQV CMRCgi 

m XTgGX —PI 

IX — XPGVBS -Xfii 

RR — q —FT 

iV— CQGZbB-^-p— QC 

A— £QG£^| QC 

ITGTGAGCPS 

OK*tRXTX oa^iT XQp 
IXVPOPVLBR 

|p- OQ 

OBWIDVGCP 





»zpvaBna| 

XXV 



D3C«a»_KAmiZ£_CX 
C . « Lc aoa ■.KaaaZ 
rNazwIz.OCK.aLB 
bNMBZZ»JD55C49 
No«M.K«nZ£_CX 
bMaaaZZ 

ClAsaKasiiit I . C AX 
ArA^analt 
rDacet.NaaI£Z 
bXy«o.|CAB&Z£ 
bCyt».KAa&Z £_ [X 

D ro ■D_KaiinZ Z_ CX 
C . e Le9AXLa.NannZ 
rMana I Z. CXM.B LB 
hUaiuiZIaJDSSi49 
NouM^KmnaZZ^CX 
blfuaZZ 

CicaaKunZ Z_ CAR 
RrAbMuaZZ 
Zn«cct.KaairX 
faXyao.,>CaimZ £ 
bCyto.MaimZ£.£X 



Proa».KanaZZ.CX 9C0 jaiVRXCVRPBRXB 
C.cLfe9Aa«.KaaaZ 9B7 ^tdUsSCWnn 
rNMart.CXK.aiB XOBS axill^PBVDOX 
bKuaZK»Jd55<49 9BD SiIvM-BVOSb 




»Da 3ax— T 

»a9 raDt — 

Loa? gsQ — 

»aa fflAQ — 

aas 3ax — 

9X7 MX— 

93a axx^- 

910 GXXG- 
696 IDBX — 
785 lax — 
B5B IiBXBOFi 
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ClonaKoaaCX.rAK 
ri>B«ai.K«CLlZX 
liC^o.MaimII. CB 

rHAsn E tXK_2 iP 
NeiiB«_KAnXZ_tX 

C i o xiaHAn nC I . C AX 
AcabHoimti: 

bXy bo^ICkb&Z X 
bCyto.KjiBiiXX.[V 

Sro ■o_KAiitiI X_rX 
C. e le^AS ■L.BfaiiiLX 
r Mun 1 1 . CXBC_S LB 
bHAxm 1 1 m JD 5 5 f 49 
Mo u BC .Kaiizi'X X _ tX 
bNAxm 1 1 

C i c aaKannl X _ C AK 
AtaIsNauXX 
XaB«ai.K«aXri 
lilyae.KAnXX 
hCrto^Caiml X. C* 

Sto ■o_Kab&ZX_[X 
C . c LcffaxiBuKaanX 
rKaxwEC. tXN^aiP 
liMaaalCa.JD55CA9 
K<»iA««3CaimXX^[X 
2iH«A&XE 

Cioz>aKuBXX_CAX 

ArabUannXC 

XBB«at.Na&I£Z 

lilYBC^KAaaXX 

hCrto_ICAniIZ_CM 





rKEBSKK 

IftflJTIBBBXE— ^ _ 

AAKB^KC« — • ABXAE^^^Virg«9(S{^aRl 

BOAS »A« BS BP RBSS^uI iSABBSrS BZFX 

95C i3BIIPafT]lUL]lDZ»»OFXPVHBBftraPtiOMB»YQ^E5*AI>X3Stm{B)r3BVyiA3>T 

BiS VlU>XA01AAAaB&- : -lSABQSilASiVl&»M 

»LC gOAfiVlQAAT^LB np[{|aiJ>APgpAPA1£«fiJkPG|«fi 






IDOD BB«XGAQ&p~ 
1037 1!PX£I£«BB- 

RB^CSPTKB 

LD20 Npi»aPG§R 

1017 -pi»<PAPKia.S 

LDll >XVSSPT|^KL0(3< 

LOaa PVEULB 

LQB9 PQDISVfifPQYG 
LDLC fiBVGBlBPBP-- 

BTS eAAXHMlpPILC 

9S3 PBWXSTfK -T— ~OiZ: 

LDU fiAM!pa\ 

1059 BABBSSrl 

1LB9 PPPIiliBIAWgDTlJ»AAB| 

LOSS — — bTU^tAETS 

ID<4 RGYpPZl 

LDCO ^tfCBlBBl 

LDCt VAPiing^J 

ID 60 QQIiBSDXPA;! 

ID 52 XPPpBB^l, 

9LC — i-LBBQPAVlBi 

9BL — — *d|~B^/SCMftBUXPVipiB| 




HBXVB£ I 

ABPIVX^ ; 

PAXVBVPVUHPBBQUPCXXaRBAAl) ! 

QAiB^ i . i 

P^RKG- ! 

:piicv6— ^ — I 

BSKDA—- * I 

PBPGBr^-^ — ~ 

XBDVXB-^ . ; 

»(fiPBNViUi& ■ I 



PBB aZQXXS VCBUiPXVUCB RTT lZ7X 
FI)CB-.BBXTXPOTBCI*ATaXB XBPiiqiX 

B aBhI aPBc|4l QaBxuaBXPB&l 

BAi|||a7XCifcfegaKVAIABXPB&| 
fi«5t<^lfC|«QSBKCVX&XFHlLri 

£4GS^VCi«0fiBIXVQBI.LMBri 

iDADXrFBPTCXHBfiVBJlIAII XfiT|P*B3ir 

PSnBRSBFBiaXJrX0B|«AV 
XtBXflBVnVABQPLSB AA 
XCDXt|XB»BPAaBXVBOO»PB BSLPBi|P 




PBVCPNB— 

>rPUIBP£~- 
iKPlABPB— 
IBBPPDAQ— 
BBPPaiQ— 
IBDOBXXD- 



.QBDMB IXGYBDQBLPBBISBQPRBGB 

|BP(VG~ — ^ X£Oj 

rP'CPBQXPY gXDPAB 

ASXfiPNi&- warvc! 



-SAAXmCBfC - 

-KABgr 

-BBTD*^ 
-RBTDl 

-busb! 

-IIX«8 

-Boaaj 




IT- — 



p BK 



xacKqvxbvdg 
<Ebpa 
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FIG. 25 



Arabidopsis thaliana Mannosidase II (NM_121499) 



1 ATGCCGTTCTCCTCGTATATCGGCAACAGCCGCCGTAGCTCCACCGGCGGAGGAACCGGCCGTTGGGGCCAATCTCTTCTTCCAACAGCGTtATCAAAGTCAAAACTAG 
l^M P F SSY I GNSRRSSTGGGTGGWG OS L L PTA L SKSKL 
110 CGATCAATCGAAAACCACGAAAACGAACTCTCGTAGTCAATTTCATCTTCGCCAACTTCTTCGTCATCGCACTCACCGTCTCACTCCTCTTCTTCCTCCTCACTCTCTT 

37>A I NRK PRKRTLVVN FJ FANFFVIALT VSLLFFLLTLF 
219 CCACTTCGGCGTACCAGCACCGATCTCCTCACGATTCCTTACCTCCAGATCCAATCGGATCGTCAAGCCACGGAAGAATATTAATCGCCGACCCTTAAACCATTCCAAT 

75 ► HF G VPGPI SSRFLTSRSNR I VKPRKNI N RRPLNDSN 
328 TCAGGCGCCGTCGTTGATATCACAACTAAAGATCTATACGATAGGATTGAGTTTCTTGATACAGATGGTGGTCCATGGAAACAAGGTTGGAGAGTTACGTATAAAGACG 
110> SGAVVDi TTKDLYDR I EFLOTOGGPWKQGWRVTYKD 
437 ATGAGTGGGAGAAAGAGAAGCTCAAAATCTTCGTTGTTCCTCATTCTCATAACGATCCTCGTTGGAAATTGACrCTAGAGGAGTATTATCAGAGACAATCCAGACATAT 
ue^DEWEKEKLK I FVVPHSHNOPGWKLTVEEYY QrQSRHI 
546 XCTTGACACCATTGTTGAGACTTTATCTAAGGATTCAAGAAGAAAGTTTATATGGGAGGAGATGTCATATCTGGAGAGATGGTGGAGAGACGCTTCACCTAATAAACAA 

182 ► ldti vetlskdsrrkf»weemsylerwwrdaspnkq 
655 gaagctttgactaaattggttaaggatgggcagctagagattgttggaggtggctgggttatgaatgatgaggctaattcacattattttgccataattgaacagatag 
219^ EA L TKLVKDGQtEl VGGGWVMNDEANSHYFA I I EQi 
764 cagagggtaatatgtggctgaatgacacaattggggttattcctaagaattcttgggctatagatccctttgcctattcatcaaccatggcttat.cttctccggcgtat 
255 >AEGNMWL NDTI GVI PKNSWA I OPFGYSSTMAYLLRRM 
873 gggttttgaaaacatgcttattcaaaggactcattacgagctcaagaaagaccttgcccagcataagaatcttgaatatatttggcgtcagagctgggatgctatggaa 

291 ► GFENML I QRTHYELKKDLAQHKNtEYI WRQSWD AME 

982 ACCACAGATATCTTTGTTCATATGATGCCGXrrTATTCATACGATATCCCACACACTTGTGGACCAGAGCCTGCAATTTGCTGTCACTTTGATTTCGCTCGGATGCGGG 

32B>TTOI F VHMMPFYSYDI PHTCGP EP.A \ CCQFDFARMR 
1091 GATTTAAGTATGAACTTTGTCCATGGGGAAAGCACCCACTGGAGACCACACTACAAAATGTGCAGGAGAOGGCATTAAAGCTTCTGGATCAATACAGGAAAAAATCCAC 

364 ►GF KY EL CPWGKMPVETT L ENVQERA L KL L OQ YRKKST 
1200 TCTATATCGAACTAATACACTTCTTATACCTCTTGGAGATGATTTTAGGTACATTAGTATCGATGAAGCCGAGGCTCAGTTCCGTAACTACCAGATGTTGTTTGATCAC 

400 ► LY RTNTLL I PLGODFRYI SI OEAEAQFRNYQMLFOH 
1309 ATCAACTCTAATCCTAGTCTAAACGCAGAACCAAAGTTTGCTACTTTGGACGATTATTTCAGAACAGTCCGAGAAGAAGCAGACAGACTGAATTATTCTCGTCCtGGTG 

437 ►! NSNPSL NA EA KFGTL EOYFRT VREEADRVNYSRPG 
1418 AGGTTGGCTCTGGTCAGCTTGTTGGTTTCCCTTCTCTGTCAGGTGACTTCTTTACATATGCAGATAGGCAACAAGACTATTGGAGTGGTTATTATGTTTCAACACCTTT 

473 ^E VGSGQ VVGFPSLSGDFFTYAD RQQOYWSGYYVSRPF 
1527 CTTCAAAGCTGTTGATCGTCTCCTCGAGCATACCCTTCGTGGAGCTGAGATCATGAtGTCATTTCTGCTAGGTTATTGCCATCGAATTCAATGTGAGAAATTTCCAACA 

509 ► F.KAVDRVL EHTLRGAE IMMSFLLGYCHRI QCEKFPT 
1636 AGTTTTACGTATAAGTTGACTGCTGGAAGAAGAAATCTGGCTCTTTTCCAGCACCATGATGGGGTAACTGGAACTGCTAAGGATTATGTGGTACAAGATTACGGCACCC 

546 ^SFTYKL TAA RRNLA L FQHHDGVTGTA KDYVVQOYGT 
1745 GGATGCATACTTCATTGCAAGACCTTCAGATCTTTATGTCTAAAGCAATCGAAGTTCTTCTTGGGATCCGCCACGAGAAAGAAAAATCTGATCAATCCCCATCATTTTT 

5a2>RMHTSLQ DLQI FM SK A I EVL LGI RHEKEKSDQS PSFF 
18S4 CGAGGCAGAGCAAATGAGATCAAAGTATGATGCTCGGCCAGTTCACAAGCCAATTGCTGCCCCGGAAGCAAATTCGCACACAGTTATACTCTTCAATCCATCAGAACAG 

618 ► EAEQMRSK YDARPVHKPIAAREGNSHTVI LFNPSE Q 
1963 ACGAGAGAGGAGGTGGTGACGGTTGTTGTTAACCGCGCTGAAATCTCGGTTTTGGACTCAAACTGGACTTGTGTCCCTAGCCAAATTTCTCCTGAAGTGCAGCATCACG 

655 ^TREEV VTVVVNR Ae( SVLDSNWTCVPSQI SPEVQHD 
2072 ATACCAAACTATTCACCGGCAGACATCGCCTTTACTGGAAAGCTTCCATCCCAGCTCTTGGTCTGAGAACATATTTCATTGCTAATGCGAATGTCGAGTGTGAGAAAGC 

691>DTKLFTGRHRLYWKAS I PALGL RTYF lANGNVECEKA 
2181 TACTCCGTCTAAACTCAAATACGCTTCTGAGTTTGACCCATTTCCTTGTCCTCCTCCATATTCCTGCTCCAAACTGGACAACGACGTTACTGAGATCCGAAATGAACAT 

727 ► TPS KL KYASEF DPFPCPPPYSCSKLONDVT EI RNEH 

2290 CAGACT cttgtgtttgatgtgaagaacggatcactgcggaagatagtccatagaaacggatcagacactgttgtgggagaagagataggtatgtactctagtccagaga 

764 ^QTLVFDVK NGSLRKI VHRNGSETVVGEEi GM YSSPE 

2399 gtggagcttacctgttcaaaccagatggtgaagctcagccaattgttcaacctgatggacatgtagtcacctctcagggtctgctggttcaagaagtcttctcttaccc 

aoo^SGAYLFKP DGEAQP I VQPDGHVVTSEGLL VQEVFSYP 
2508 taaaaccaaatgggagaaatcacccctctctcagaaaactcgtctttacactgcaggtaatacgcttcaggatcaaotggtcgagatagaatatcatcttgagcttctt 

836 ► KTKWEKSPLSQKTR LYTGGNTLQDQVVEI EYHVELU 
2617 GGT AATGATTTTGATGACCGGGAATTG ATTGTCCGGT ACAAGACTGATGTTGACAACAAGAAGGTCTTCTATTCAGATCTCAATGGTTTCCAAATGAGCAGGAGAGAAA 

873 >G NOFDDREL I VRYKTDVONKKVFYSDLN'GFQM$RRE 
2726 cttatgataagatccctcttcaaggaaactactacccaatgccatctctcgcatttatccaaggatccaatggtcagagattctccgtgcactctcgtcaatctctcgg 

909^TY DK! PLQGNYYPMPSLAFI QGSNGQRFSVH SRQSLG 

2835 tgttgcaagcctcaaagagggttggttggagattatgctggacacacggttggttcgtgatgaccgacgcggtctagggcaacgtgtgatggataaccgcgcaatgacc 

945 ► VASLKEGWLEI MLORRLVRDOGRGLGQGVMDNRA MT 
2944 GTGGTATTTCACCTTCTTGCGGAATCTAACATTTCTCAAGCAGACCCTGCTTCCAACACTAACCCGAGGAACCCTTCGCTTCTCTCTCACCTCATAGGTGCTCACTTAA 
982 ^VVFHLLAESNI SQADPASNTNPRNPS LLSHLI GAHL 

3053 actaccccataaacacattcattgccaacaaaccgcaagacatatctgtgcgtgrtccacaatacggrtcctttgctcctttagccaaacccttaccatgtgacctcca 
1018 ►n yp« ntfiakkp.qdj svrvpqygsfaplakplpcdlh 
3162 cattgtaaatttcaaggttcctcgtccatccaaatactctcagcaattggaagaagacaagccaaggttcgctcttatcctcaatagacgagcttgggattcagcttat 

1054 ► I VN FK VPRPSKYSQQLEEDKP. R FAL I LNRRAWOSAY 
3271 tgccataaaggaagacaagtaaactgcacaagcatggctaatgaaccagtaaacttttccgacatgttcaaagatcttgcagcttcaaacgtaaaaccaacttcactga 
1091 ► ch kgrqvnc tsm ane pvnfsdmfkd laaskvk ptsl 
3380 atctcttgcaagaagatatggagattcttgggtacgatgaccaagagctacctccagatagttcacagccacgggaaggacgtgtctcgatctctcccatggaaatacg 
1127 llqeomei lgyodqelp r ossqpregrvsi sp, mei r 

3489 AGCTTATAAGCTTGAACTGCGACCTCACAAGTGA 
1163 ► AYKLELRPHK 



r 
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C. elegans Mannosidase II (NM_073594) 



1 ATGGGAAAACGCAATTTCTATATTATCCTATGTTTGGGAGTCTTTCTCACCGTATCACTCTATTTGTACAATGGAATTGAAACCGGAGCTCAAGCGCTCACCAAACCACA 
l^MGKRNFYI I LCLGVFLTVSLYLY NGI ETGAEA ITK RQ 
111 AGCAAATGATTTACGGCGCAAAATCGGAAATTTGGAGCATGTAGCAGAAGAAAATGGAAGAACGATAGACCGCTTGGAACAAGAAGTTCAACGAGCAAAAGCTCAAAAAT 

37> A NDLRRKl GNLEHV AEENGRTI DRLEQEVQRAKAEK 
221 CGGTAGATTTTGATGAAGAAAAAGAAAAAACGGAAGAAAAAGAAGTAGAAAAAGAGGAAAAAGAAGTTGCACCAGTTCCAGTTCGAGGAAATCGTGGTGAAATCGCTCAT 
74^S VDF DEEKEKTEEKEVEKEEKEVAPVPVRGNRGEMAH 
331 ATTCATCAAGTAAAGCAACATATCAAGCCAACrCCATCGATGAAAGATCrTTGTGGAATTAGAGAAAACGTCAGCATTGCTCATTCAGACCTGCAGATGCTCGATCTCTA 
m^l HQVKQHl KPTPSMKDVCGi RENVS I A HSDLQMLDLY 
441 TGACACCTGGAAGTTCGAAAATCCAGACGGAGGTGTATGGAAACAAGGATCCAAAATTGAATACGATGCAGAGAAAGTCAAATCTCTTCCACGTTTGCAAGTTATTGTGA 
147> DTWKF ENPDGGVWKQGWK I EYDA EKVK S L PRL EV I V 
551 TACCTCATTCTCATTGTGATCCCGGATGGATTATGACTTTCGAAGAGTATTACAACAGACAAACTCGCAATATTCTTCATGGAATGGCTAAACATTTGGCAGAAAAAGAC 
184 ►! PHSHCDPGWIMTFEEYYNRQTRNI LOGMAKHLAEKO 
661 GAAATGCGGTTTATATATGCAGAAATATCATTTTTCGAAACTTGGTGGAGAGACCAGGCAGATGAAATTAAAAAGAAAGTTAAAGGATATTTGGAAGCAGGAAAGTTTGA 
221^EMRFJ VAEI SF FETWWRDQADEi KKKVKGYLEAGK FE 
771 AATTGTTACTGGCGGATGGGTTATGACAGATGAAGCTAATGCACATTATCACTCAATGAtCACTGAATTGTTCGAAGGACATGAATGGATTCAAAATCATTTGGGAAAAA 
257 ► IVTGGWVMTDEANAHYHSMl TELFEGHEW I QNHLGK 
881 GCGCCATTCCACAATCTCATTGGTCAATTGATCCATTCGGTTTATCACCATCAATGCCACATCTTCTAACTTCTCCTAATATAACCAATGCTGTAATTCAAAGAGTTCAT 
294 ►SA I PQSHWSt DPFGLSPSMPHLLTSANI TNAVI QRVH 
991 TATTCGGTGAAACGTGAGCTTGCTCrCAAAAAGAATCTTGAATTCrACTGGAGACAATTATTTGGATCAACTGGACATCCTGATCTTCGTTCACATATrArGCCTrTCTA 
331^ YSVKRELALKKNLEFYWRQLFGSTGHPDLRSHIMPFY 

1101 CTCTTACCATATACCTCATACCTGtGGCCCAGAACCGTCTGTTTGCTGTCAATTCOATTTCCGTAGAATGCCAGAAGGTGOAAAATCATGTGATTGGGGAATCCCTCCAC 
367> SYDt PHTC GPEPSVCCQFDFRRMPEG GKSCDWGI PP 

1211 AGAAAATTAACGATGACAATGTGGCTCACAGAGCTGAAATGATTTATGATCAATATAGAAAGAAAAGTCAACTTTTCAAGAATAATGTGATTTTqCAACCACTTGGAGAT 
404 ►QK I NDDNVAHRAEMI YDQYRKKSQL F KNNV I FQPL GO 

1321 GATTTCAGGTACGACATTGATTTTGAATGGAATTCACAATATGAAAACTATAAGAAATT6TTCGAATACATGAATTCCAAATCAGAATGGAATGTTCATGCTCAATTCGG 
441 ►OF RYDI DFEWNSQYENYKKL FEYMNSKSEWNVHAQFG 

1431 AACTCTTTCTGATTATTTCAAGAAGCTTGATACTGCAATTTCTGCGTCTGGCGAGCAACTTCCAACTTTTTCTGGAGATTTCTTCACTTATGCGGACAGACATGATCATT 
477 ► TLSDYFKKLOT AI SASGEQLPTFSGDFFTYA DROOH 

1541 ATTGGAGTGGATACTTCACTTCCCGTCCATTCTATAAACAGCTTGATCGGGTTCTCCAACATTATTTAAGATCAGCTGAAATCGCCtTTACCCTTGCAAATATTGAAGAA 
514>YWSGYFTSRPFYKQLDRVLQHYLRSAEI AFTLANI EE 

16S1 GAAGGAATGGTTGAAGCGAAAATTTTTGAGAAGCTTGTGACTGCTCGACGAGCTCTTTCACTTTTCCAACATCACGATGGTGTAACTGGTACGGCAAAAGATCACGTCCT 

55i> e gmveakifeklvtarralslfqhhdgvtgtakdhvv 
1761 cttggattatggtcagaaaatgattgatgctttgaacgcatgtgaggatattctttcggaagctcttgttgtattgctgggaattgattcaacgaataagatgcagatgg 
587> l dygqkmi dalnacedi lsealvvllgi dstn kmqm 

1871 ATGAGCATAGAGTTAATGAAAACCTTCTACCCGAAAAACGTGTCTATAAAATTGGGCAAAACGTCGTATTGTTCAATACTTTATCTAGAAATCGCAACGAGCCAATTTGT 

624>OEHRVNENLLPE.KRVYKI GQNVVL FNTLSRNRNEPI C 
1981 ATTCAAGTTGATTCTCTTGACGCTGGTGTCGAAGCTGATCCTCCAATTAAAAAACAACAAGTTTCGCCGGTTATTGCATATGATGAAGAGAAGAAAACGCTTGTTGTCAA 

661 qvdsloagveaoppi kkqqvspvja ydeekktlvvk 
2091 aaacggaatattcgaactttgcttcatgttatcacttggaccaatggagtctgtcagtttcagacttgtgaaaaatacaacaacatccaaagttgaaataatcaccaata 
697 ► ngi f elcf mlslgpmesvsfrlvkntttskve i I TN 

2201 ATGCGGCAGAATTCAAAGAAACAAGTTTTAAATCTTCATCCACTTCTGGAGACTTTACTGTGAAAAACGACAAAGTTGAAGCTGAATTTGATGGAGAAAATGGAATGATT 

7j4>N aaefketsfkssstsgoftvkndkveaefogengmi 

2311 AAAAGAGCTACCAGTCTTGTTGATGATAAACCAATTGATTTGAATTCTCACTTTATTCATTATGGAGCACGGAAGTCAAAGAGAAAGTTCGCAAATCGAAATGAAGACAA 
771>KRATSLV0DKPI O LNSHFI HYGARKSKRKFANGNEDN 

2421 CCCGGCTGGCGCATACCTGTTCCTTCCCGATGGAGAAGCTAGAGAACTCAAAAAACAATCAAGTGATTGGATATTGGTAAAAGGAGAAGTTGTTCAAAAAGTGTTTGCAA 

807 ► pagaylflpo gearelk kqssdwi lvkgevvqkvfa 

2531 CTCCAAACAATGATCTGAAAATATTGCAAACGTACACACTTTATCAAGGGCXTCCATGGATTCATTTGGATAATGAAGTTGATGTACGTTCCAAGGAGAATTTCGAGTTG 
B44>TPNNDL KI LQTYTLYQGLPWI DLDNEVDVRSKENFEL 

2641 gcagtgagattcagttcttcactaaatagtggtgatgagtttttcactgatctcaatggaatgcaaatgataaaaaggagacgacaaactaaattaccaacacaggccaa 
881 ►al rfsssvnsgoefftolngmqmi krrrqtklp tqan 

2751 tttctatcccatgtctgctggtgtttacattgaagacgatactaccagaatgtcaattcattcggcacaggctctcggagttagcagtctctcgtcgggacaaattgaaa 
917> fypmsagvyi eodttrmsi hsaqa lgvss ls sg qi e 

2861 TAATGCTTGATCGACGACTTAGTTCAGATGACAACAGAGGTCTTCAGCAAGGAGTTAGAGACAACAAACGAACAGTTGCACATTTCCGTATTCTTATTGAGCCGATGTCT 

954 ►! ml drrlss oonrg lqqgvrdnkrtvahfri vi epms 

2971 TCATCGAGTGGTAATAAGAAGGAAGAACGAGTTGGATTCCATTCACATGTTGGTCATCTCGCTACGTGGTCTCTTCATTATCCTCTtGTCAAAATGATTGGAGATGCAAC 

991>SSS GNKKEERVG F HSHVGHLATWSI. hyplvkmi gdat 
30s1 accaaaatctatttcttcgaaaaatgtgcaacaagacctcaactgtgacctgcatctagtgacatttacaacactggcatcgccgacaactracgaacccaacgaaagat 
1027 ► PKS I SSKNV EQEL NCOL HLVTFRTLASPTTYEA NER 
3191 CTACGGCAGCTGAGAAGAAAGCAGCGATGGTGATGCATAGAGTTGTTCCAGACTGTAGATCCAGGCTTACCCTCCCAGACACGTCATCCTTAGCTACTGGATTAGAAATT 
1064 TAA EKKAAMVMHRVVPDCRSRLTU PDTSCLATGCEI 

3301 G AGCCACTCAAATTGATCTCGACACTGAAGTCTGCGAAAAAAACGTCACTAAGCAATCTTTATGAACGAAACAAGGCTGAACAATTCCGACTCCAACCAAACGATATTTC 
1101 ► EPLKL I STLKSAKKTSLTNLYEGNKAEQFRLQPNOI S 
3411 CAGTATTCTTGTATCATTTTAA 
1137> S I L V S F 



Applicant: Stephen Hamilton GFI-107 
Application No.: To Be Assigned Filed: Herewith 
For : EXPRESSION OF CLASS 2 MANNOSIDASE AND 
CLASS III MANNOSIDASE IN LOWER EUKARYOTIC 
CELLS 
' 38/47 



FIG. 27 



Ciena intestinalis mannosidase II (AKl 16684) 



1 ATGAAGCTCAAACGCCAGTTCTTATTCTTTGGTGGAATTCTGTTCTTCGGGAGTATCTGGTTTATGATAGGTCAACTTCACACTCCTAATTCGCCACAGAAAGTCAAAT 
l^MKtKRQFLFFGGI LFFGSJWFMl GQLDTPNSPQKVK 
vio tctcggaaggcagtgaaaatgaccaagttcgaacccttcaagacaaacttagtctggtggaaaaagaattgttagaaaatcgtaaaataatgcacaaggtgaaagatag 

37>f S E GSENDQVRTL QDK LSLVEKELLENRK I MHKVKQS 

219 tctacaggatatgacacccatgaaaaatgttcatgtgcctatgcagcgcggagaaataagaaacaacgtcaataaacctgtgctaccacttataatgcccaagcaattt 

73 ► L QDMTPMKNVHVPMQRGEI RNNVNKPVLPl I MPKQF 
32 B GCGAATGACTCCCGAATGAGTGACACCTGTCCTGTGCTCTCGTACTCCGGTOGCAAtrrCCGATGTTAACATGATTAACGTGTATGATCATCTTCCATTTGATGATCCAG 

110 ►a nosrmsdtcpvlsy sggksdvnmi nvydhlpfddp 

437 atggtggagtttggaaacaaggttgggacatccagacatcggatcaggaatgggctgggagaaaattgaaagtgttgattgtccctcactcacataatgatcctggttg 
146 G GVWK QGWD I QT S D QEWA GR K L K V F I V P H S H N D P GW 
546 gttaaagacggtggaaagatacttcagcgatcaaacacaacatattctcaataatattgtggatgctttgagtcaagaccctgcaagcaagtttatctgggcagagatg 
182 ► L KTV ERYFSDQTQHI LNNI V DA LSQOPA RKF I WA EM 
655 tcgtatctctcaatgtggtgggacattgccacacctgatcgtaagcagaaaatgcagacactcgtgaagaatggacagcttgagatagttacgggtcgttgggtcatga 

219> SYLSMWWDI ATPOR.KQKMQTLVKNGQL E I VT GGWVM 

764 atgatgaagcaaacactcattactttgctatgattgatcaactcattgaaggtatggaatggttgaggcgaacattgaatgttgttccaaaaagtgggtgggcgattga 
2SS^NOEANTHYFAMI OQL 1 EGMEWtRRTLNVVPKSGWA i D 

873 tccctttggtcacacccccaccatgccttatatactgaaacagatgaagttcaaaaacatgctgatacaaagagtccattatgcagtgaagaagtatcttgctcaggaa 

291 ► PFGHTPTMAYI LKQMKFKNML I QRVHYAVKKYLAQE 

982 aagtctctggaattcagatggagacaaatgtgggattcagcttcaagtacagacatgatgtgtcatctcatgcctttctattcatatgatgttcctcatacttgtggcc 

328 ►k s l ef rwrqmwdsa s stdmmchl mp f y sydvphtcg 
1091 cagaccccaagatttgctgccagtttgattttgctcgcttaccccgcggcaagataacctgcccatggaaagttcctcctgttgccatcactgactccaatgtagaaac 

364>PDPK I CCQFOFARLPGGKI TCPWKVPPVA I TOS NVET 
1200 ACGAGCCGCAATACTACTTCACCAATATACAAAAAACTCAAAACTCTTCAAAAGTGACACCCTCCTTATTATATTAGGAGATGArTTTCGTTATTCGCTCACCAACCAA 

400 > RAGl LLDQYRKKSKLFKSDTLLI ILGDDFRYSLSKE 
1309 accaacgatcagtttgacaactacgctcgaattatctcgtatgtgaattcgcacccagagttaaacgcaaaacttcagtttggaacattatccgaatattttgatgcca 

437 ^TNDQFDNYARI I SYVNSHPELNAKL Q FGTLS EYFDA 
1418 TGAAATCTGAAGTGGGGGGAGAGGAAAAACTCCCAGCTTTAAGTGGTGATTTCTTCACTTATGCTGATAGAGAAGATCACTATTGGAGTGGTTACtACACTTCACGGCC 

473^MKS EV6GE EKL PA L SGDFFTYADREOHYWSGYYTS RP 
1527 TTACCACAAAATGCAGGAGAGAGTCCTGGAAAGCCACCTTGGAGGAGCAGAAATGTTdTTTGCGCTCTCATGGCCCAAAATCCAGTGGACAGCACTTGGTGAAACATTT 

509 ► Y HKMQERVLESHLRGAEMLFALSWPKI QWTG LG ETF 
1636 TCACATGAACTTTACCCACTGCTGGTCCAAGCACGrCAAAATCTTGGTTTGrrTCAACACCACGArGGTATAACAGGCACAGCAAAGGATCATGTTGTTGTTGArTACG 

S46>SHELYPL LVQARQNLGLFQHHDGI TGTAKDHVVVDY 
1745 CGAATAAACTCATGAAGAGTGTTATGGATGCAAAGAAGGTAATTTCATACAGTGCCCAAGTTCTGTTGCAAGAAATGATCACGTTTGATCCAAATACCATGGTACTTAA 

582^G NKLMKSVMDAKKVI SYSAQ VLLQEMI TFDP NTMVL N 
1854 CTATGATGAGGTGTATOAAGCTCAGAACCAACAACCTGCGCCTGTGGTTGTTAAGCTACCAACGAAGAATGAAGAAGCGCGGAAAGTCGTTCTCTACAACTCTCTGGAT 

618 ► YDEVYQA QNQQPA PV VVKL PTKNEEA RKVVL YNSLO 
1963 TACGACAGAACTGGTGTCGTGCGTCTAATTGTTACGTCACCCGACGTGGTTGTGATGTCAGAAAACAAAAACGTCGTTCCATCGCAAACCAGTCCGATCTGGTCAGATT 

65S> YORTGVVRL I VTSPDVVVMSENKNVVPSQT SP I WSD 
2072 CGACGGAGATCCGCACAGACCAGTTTGAACTGGTTTTCCTTTCAACTGTTCCCCCGATAGCACTGGCG9TGTACAAGATATGGGAAGACAACGACGTAGCAGACACCAC 

691^STEI RTOQFELVFLSTVPA I QLAV YKIWEDNO VAOTT 
2181 GCACTCAACTGTTAAGTTTATCAACCCGAGAGTTGGGTTTTCGAAACGAACCCGCAGTAAGTTTGTACTCGACGTTGAGGATACCGGGGACTTTACCATCATGAATGAC 

727> HSTVKF I NP RVGFSKRTRSKFVLDVEDSGEFT I MND 

22 90 caattagttgcgcatttctctggacaaaacgggatgctgcagtcagtcaccactgtgcgtgacaacgttaaaacgcagctcggaattgaattcgtcgcttatacttctc 

764 ►ql va hfs gqngmlqsvttvrdnvktqlgi efva yt s 
2399 gtaataagaaagacaagagcggcgcttacttgttgctgcctgctggaccagcacaaccgcatgtaacagaatcccaccgaccgttagtaaggatcatcaggggtccagt 

boo^rnkkdksgayl f l pa gpa QPHVT ESHRPLVRI I rgpv 
250B gatgtcaacggtgcatgttctactaccgaacgttctgcataaagttaccctatacaccggtactggtgcaggcacccagtctttaggcgtccacgtctctaacgacgtc 

836 ► MSTVHVL LPNVL HKVTLYTGTGA GTQSL GVHVSNDV 
2617 gacgttagaactgcctacgacaacaaagaactcagtatgaqgttaaacagcgaagttttatcgggaagcaaattctttacggatttaaacggtttccaaattcaacccc 

873> O VRTGYDNKELSMRL NSEVtSGSKF FTDL NGFO|l QP 
2726 gaaccacgtattctaaactgccactacaagcaaacttctacccaatacccacaatggcgttcatacaagacgaaaaatcaagattaactttgatgacggcccaaccact 

909 ^RTTYSKLPLQANFYPI PTMAF I QDEKSRL TLMTAQPL 

28 3 s gggtgttgcctcactgaagtcaggtcaacttgaggtggttttggatcgccgtttaatgcaggacgacaacaggggggtgggtcaaggtgtgaaagataatttaccaact 
945^ gvasl ksg. qlevvlorrlmqdd nrgvgqgvkdnlpt 
2944 cctgagagtttcgtgatcatgctggaaagatggaccgctattgcagcgaaagaaagcaaatcgtcagcgaagctcgcgtatccatctatggctgtgtatcagtcatcat 

982^PESFVIMLERWTA I AAKESKSSAKLAYPSMAVYQSS 
3053 gggaAttgctacacccaatacgtccaatgtcggtaaatgggccggtagatttgaaagaagattaccgctcgctqccacagcctttaccatgcgacgtgcacgtgttaaa 
1018 ►wellhpirpmsvngpvhlkedyrslpqpl pcdvhvln 
3162 cttgcgagcaattcattctaaagatgcagttgcccctaccgaccaatcggctctgcttctacacacagttgggcgcgaatgctccttggacgcggataagtatttccac 
1054 > lra I hskdavaptoqs alll htvgrec sldadkyfh 
3271 ccaacgtgcctcatgcacggcctcgagaaattcgctatcacgatctcgacgctttttactaactctggcatgcggaagacgtcgctgtccttacaacacgacggctcgt 

1091 ►PTCLMHGVEK LA I T l STLFTNSGMRK TSLSLQHDGS 

3380 tgctggacaaccaaccccgtattacagtttccccaatggagatacaagcttacaaaatagtactgacgtaa 
1127 ►l CDNQGGI TV5PMEI QAYKI VLT 
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Drosophila mannosidase II (X77652) 



1 ATGTTGCGAATACGTCGGCGGTTCGCTTTGGTAATTTGCTCCGGCTGCCTGCTGGTTTTCCTCAGCCTGTACATAATCCTCAATTTTGCGGCGCCGGCAGCCACCCACA 
\> M L Rl RRRFA L VICSGCULVFLSLYI ILNFA APAATQ 
110 TAAAGCCCAACTATGAGAACATTGAGAACAAGCTGCATGAGCTGGAAAATGGTTTGCAGGAGCACGGGGAGGAGATGCGGAATCTCAGGGCGCGTCTGGCCAAAACATC 

37 H KPNYENI ENKLHELENGLQE HGEEM RNL RARLAKTS 
219 CAATCGCGACGATCCAATAAGACCTCCACTTAAAGTGCCTCGTTCCCCGAGGCCAGGGCAATGCCAAGATGtGCTCCAAGACGTCCCCAATGTGGATGTACAGATGCTG 

73 ► N R D dp i RP P L KVA RS P RPG QCQDV V QO V P NV DVQM L 
32fl GAGCTATACGATCGCATGTCCTTCAAGGACATAGATGGAGGCGTGTGGAAACAGGGCTGGAACATTAAGTACGATCCACTGAAGTACAACCCCCATCACAAACTAAAAG 
110^ ELYDRMSFKDI OGGVWKQGW NJ KYDPLKYNAHHKLK 
437 TCTTCGTTGTGCCGCACTCGCACAACGATCCTGGATGGATTCAGACGTTTGAGGAATACTACCAGCACGACACCAAGCACATCCTGTCCAATGCACTACGGCATCTGCA 
H6^V F V VPHSHNOPGWI QTFEEYYQHDTKHI LSNALRHLH 
S46 CGACAATCCGGAGATGAAGTTCATCTGGGCGGAAATCTCCTACTTTGCTCGGTTCTATCACGATTTGGGAGAGAACAAAAAGCTGCAGATGAAGTCCATTGTAAAGAAT 
182^ DNPEMKFIWAEI SYFARFYHDLGENKKLQMKSI VKN 
655 GGACAGTTGGAATTTGTGACTGGAGGATGGGTAATGCCGGACGAGGCCAACTCCCACTCGCGAAACGTACTGCTGCAGCTGACCGAAGGGCAAACATGGTTGAAGCAAT 

219 ►gql efvtggwvmp dea nshwrn vl l ql t egqtwl kq 
764 tcatgaatgtcacacccactgcttcctgggccatcgatcccttcggacacactcccactatgccctacattttgcagaagagtggtttcaagaatatgcttatccaaag 

255^FMNVTPTASWA I OPF GHSPTMPYI LQKSGFKN ML I QR 

873 GACGGACTATTCGGTTAAGAAGGAACTGGCCCAACAGCGACAGCTTGAGTTCCTGTGGCGCCAGATCTGGGACAACAAAGGGGACACAGCTCTCTTCACCCACATGATG 
291 ► THYSVKKELAQQRQ L EFLWRQI WDNKGDTA L FT HMM 
982 CCCTTCTACTCGTACGACATTCCTCATACCTGTGGTCCAGATCCCAAGGTTTGCTGTCAGTTCGATTTCAAACGAATGGGCTCCTTCGGTTTGAGTTGTCCATGGAAGG 
328^ PFYSY DI PHTCGPDPKVCCQFOFKRMGSFGL SCPWK 

1091 TGCCGGCGCGTACAATCAGTGATCAAAATGTGGCAGCACGCTCAGATCTGCTGGTTGATCAGTGGAAGAAGAAGGCCGAGCTGTATCGCACAAACGTGCTGCTGATTCC 
364^VPPRTI SDQNVAARSOLLV DQWKKKAELYRTNVtL I P 

1200 GTTGGGTGACGACTTCCGCTTCAAGCACAACACCGAGTGGGATGTGCAGCGCGTGAACTACGAAAGGCtGTTCGAACACATCAACAGCCAGGCCCACTTCAATGTCCAG 
400 ► LGDOFRFKQNTEWOVQRVNYERLFEHINSQAHFNVQ 

1309 GCGCAGTTCGGCACACTGCAGGAATACTTTGATGCAGTGCACCAGGCGGAAAGGGCGGGACAAGCCGAGTTTCCCACGCTAAGCGGTGACTTTTTCACATACGCCGATC 
437^ AQF GTLQEYFOAVHQAERAGQAEFPTLSGOFFTYAD 

1418 GATCGGATAACTATTGGAGTGGCTACTACACATCCCGCCCGTATCATAAGCGCATGGACCGCGTCCTGATGCACTATGTACGTGCAGCAGAAATGCTTTCCGCCTGGCA 
473>RSDNYWS GYYTSRPYHK RMDRVLMHYVRAA EML S AWH 

1527 ctcctgggacggtatggcccgcatcgaggaacgtctggagcaggcccgcagggagctGtcattgttccagcaccacgacggtataactggcacagcaaaaacccacgta 

509 ► SWOGMA RI EERLEQARRELSLFQHHDGI TGTAKTHV 

1636 gtcgtcgactacgagcaacgcatgcaggaagctttaaaagcctgtcaaatggtaatgcaacagtcggtctaccgattgctgacaaagccctccatctacagtccggact 

546>VVDYEQRM QEALKACQMVMQQSVYRLL TKP S I YSP. D 
1745 tcagtttctcgtactttacgctcgacgactcccgctgoccaggatctggtgtggaggacactccaaccaccataatactcggcgacgatatactgccctccaagcatgt 

582 >FSFSYFTL O DSRWPGSG VED SRTTI I UGEDI LPSKHV 
1854 GGTGATGCACAACACCCTGCCCCACTGGCGGGAGCAGCTGGTGGACTTTTATGTATCCAGTCCGTTtGTAAGCGTTACCGACTTGGCAAACAATCCGGTGGAGGCTCAG 

61B^ VMHNTL PHWREQL VOFYVSS PFVSVTOLA NN P VEA Q 
1963 GTGTCCCCGGTGTGGAGCTGGCACCACGACACACTCACAAAGACTATCCACCCACAAGGCTCCACCACCAAGTACCGCATCATCTTCAAGCCTCGGGTGCCGCCCATGC 

655> V SPVWSWH HDTLTKTl HPQ GSTTKYRI I FKARVPPM 
2072 GCTTGGCCACCTACGTTTTAACCATCTCCGATTCCAAGCCAGAGCACACCTCGTATGCATCGAATCTCTTGCTCCGTAAAAACCCOACTTCGTTACCATTCOGCCAATA 

691 ►GLA T YV L T \ S DSKP EHT SYA S NL L L RKNP T S L PL GQY 
2181 TCCGGAGGATGTGAAGTTTGGCGATCCTCGAGAGATCTCATTGCGGGTTGGTAACGGACCCACCTTGGCCTTTTCGGAGCAGGGTCTCCTTAAGTCCATTCAGCTT ACT 

727 ► PEDVKFGDPREISLRVGNGPTLAFSEQGLLKSI QLT 
2290 CAGGArAGCCCACATGTACCGGTGCACTTCAAGTTCCTCAAGTATGGCGTTCGATCGCATGGCGATAGATCCGOTGCCTATCTGTTCCTGCCCAATGGACCAGCTTCGC 

764^QDSPHVPVHFKFL KYGVRS HGDRSGAYL FL PNGPA S 
2399 cagtcgagcttggccagccagtggtcctggtgactaagggcaaactggagtcgtcggtgagggtgggacttccgagcgtggtgcaccagacgataatgcgcggtggtgc 

BOO^PVE L G QPVVL VTKGKL ESSVSVGL PSVVH QT I MRGGA 

2508 acctgagattcgcaatctggtggatataggctcactggacaacacggagatcgtgatgcgcttggagacgcatatcgacagcggcgatatcttctacacggatctcaat. 

83fi^ PEI RNLVDJ GSLDNTEI VMRLETHI OSGDI FYTDLN 
2617 ggattgcaatttatcaagaggcggcgtttggacaaattacctttgcaggccaactattatcccataccttctggtatgttcattgaggatgccaatacgcgactcactc 
873 >GLQFI KRRRLDKLPLQANYYP I PSG'MFI£OANT|RLT 

2726 tcctcacgggtcaaccgctgggtggatcttctctggcctcgggcgagctagagattatgcaagatcgtcgcctggccagcgatgatgaacgcggcctgggacagggtgt 

909 L T GQPL GGSSLA SGEL E I MQORRLA S DDERGL GQGV 
2B35 TTTGGACAACAAGCCGGTGCTGCATATTTATCGGCTGGTGCTGGAGAAGGTTAACAACTGrGTCCGACCGTCAAAGGTTCATCCTGCCGGCTATTTGACAAGTGCCGCA 

945 ► LDNKP VLHI Y RLVLEKVNNCVRPSKLHPAGYLTSAA 
2944 CACAAAGCATCGCAGTCACTGCTGGATCCACTGGACAAGTTTATATTCGCTGAAAATGAGTGGATCGGGGCACAGGGGCAATTTGGTGGCGATCATCCTTCGGCTCGTG 

982 ^HKA SQSL LOPL DKF I FA ENEWI GAQGQFGGOHPSA R 
3053 AGGATCTCGATGTGTCGGTGATGAGACGCTTAACCAAGAGCTCGGCCAAAACCCACCGAGTAGGCTACGTTCTGCACCCCACCAATCTGATGCAATCCGGCACTCCAGA 

1018 ►e ol dvsvmrrl tkssaktqrvgyvl hrtnlmqcgt pe 
3162 ggagcatacacagaagctggatgtgtgccacctactgccgaatgtggcgagatgcgagcgcacgacgctgactttcctgcagaatttggagcacttggatcgcatggtg 

1054 ► EHTQKL DV CHL LP NVA RCERTTJLT F LQNL EHL D GMV 

3271 gccccggaagtgtgccccatggaaaccgccgcttatgtgagcagtcactcaagctga 
1091 ► APE VCPME TAAVVSSHSS 
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FIG. 29 



Human mannosidase 11 (U31520) 



1 ATGAAGTTAAGCCGCCAGTTCACCGTGTTCGGCAGTGCGATCTTCTGTGTGGTGATTTTCTCGCTCTACCTGATGCTGGACCGGGGTCACTTAGACTACCCCAGGAACC 
i^MKL SR QFTVFGSA I FCVVI FSLYLMLDRGHL 0 Y P R N 
110 CGCGCCGCGAGGGCTCCTTCCCTCAGGGCCAGCTCTCAATGTTGCAAGAAAAAATAGACCATTTGGAGCGTTTGCTAGCTGAGAATAATGAGATCATCTCAAATATTAG 
37^PR REGSFPQGQ LSMLQEKI DHLERLLAENNEl I S NI R 
219 AGACTCAGTCATCAATTTGAGTGAGTCTGTGGAGGATGGTCCGAAAAGTTCACAAAGCAATTTCAGCCAAGGTGCTGGCTCACATCTTCTGCCCTCACAATTATCCCTC 

73^ DSV I N.L SESVED GPKSSQSNFSQGA GSHt LPSQLSL 
328 TCAGTTGACACTGCAGACTGTCTGTTTGCTTCACAAAGTCGAAGTCACAATTCAGATGTGCACATGTTGGATGTTTACAGTCTAATTTCTTTTGACAATCCAGATGCTG 
110^ SVD TADCL FASQSGSHNSDVQMLOVYS L I SPDNPDG 
437 GAGTTTGGAAGCAAGGATTTGACAtTACTTATGAATCTAAtGAATGGGACACTGAACCCCTTCAAGTCTTTGTGGTGCCTCATTCCCATAACGACCCAGCTTGGTTGAA 
146^GVWKQ GFDI TYESNEWDTEPL QVFVVPHSHNDPGWLK 
546 GACTTTCAATGACTACTTTAGAGACAAGACTCAGTATATTTTTAATAACATGGTCCTAAAGCTGAAAGAAGACTCACGGAGGAAGTTTATTtGGTCTCAGATCrCTTAC 
182 ► TFNDYFROKTQYI FNNMVLKLKEOSRRKF IWSEI SY 
fiSB CTTTCAAAGTGGTGGGATATTATAGATATrCAGAAGAAGGATGCTGTTAAAAGTTTAATAGAAAATGGTCACCTTGAAATTGTGACAGGTCGCTCGGTTATGCCTCATG 
219^ L SKWWDI 1 01 QKKDAVKSL I ENGQL El VTGGWVMP D 
764 AAGCTACTCCACATTATTTTGCCTTAATTCATCAACTAATTGAAGGACATCAGTGGCTGGAAAATAATATAGGAGTGAAACCTCGGTCCGGCTGGGCTATTGATCCCTT 
255>EATPHYFAL I DQL I EGHQWLENN \ GVKPRSGWA I DPF 
B73 TGGACACTCACCAACAATGGCTTATCTTCTAAACCGTGCTGGACTTTCTCACATGCTTATCCAGAGAGTTCATTATGCAGTTAAAAAACACTTTGCACTGCATAAAACA 
291 ► GHS PTMAYLL NRAGLSHML I QRVH YAVKKHFALH KT 
962 ttggagtttttttggagacagaattgggatctgggatctgtcacagatattttatgccacatgatgcccttctacagctatgacatccctcacacttgtggacctgatc 
328 ►l e ffwrqnwdlgsvtoi lchmm pfysyoi phtcgpo 

1091 ctaaaatatgctgccagtttgattttaaacgtcttcctggaggcagatttggttgtccctggggagtccccccagaaacaatacatcctggaaatgtccaaagcagggc 
364 ►PK I CCQF OFKRLPG6RF6CPWGVPPETI HPGNVQSRA 

1200 TCGGATGCTACTAGATCAGTACCGAAAGAAGTCAAAGCTTTTTCGAACCAAAGTTCTCCTGCCTCCACTAGGAGATGATTTCCGCtACTGTGAAUACACGGAATGCGAT 
400 ► RM L L OQY RKKSKLFRTKVLLA PL GDD FRY CEYTE WD 

1309 TTACAGTTTAAGAATTATCAGCAGCTTTTTGATTATATGAATTCTCAGTCCAAGTTTAAAGTTAAGATACAGTTTGGAACTTTATCAGATTTTTTTGATGCGCTGGATA 
437^ L QFKN YQQLFDYMNSQSKFKVKJ QFGTLSOFFDALD 

1418 AAGCAGATGAAACTCAGAGAGACAAGGGCCAATCGATGTTCCCTGTTTTAAGTGGAGATTTTTTCACTTATGCCGATCGAGATGATCATTACTGGAGTGGCTATTTTAC 
473 ►KA D6TQRDKGQSMF PVL SGDF FTYA DRDOHYWSGYF T 

1527 ATCCAGACCCTTTTACAAACGAATGGACAGAATCATGGAATCTCATTTAAGGGCTGCTGAAATTCTTTACTATTTCGCCCTGAGACAAGCTCACAAATACAAGATAAAT 
509^ SRP FYKRMDRI MESHL RAAEi LYYFALRQAHKYKI N 

1636 AAATTTCTCtCATCATCACTTTACACGGCACTGACAGAAGCCAGAAGGAATrTGGGACTGTTTCAACATCATGATGCTATCACACCAACTCCAAAACACTCCCTGCTTG 
546^K FLSSSLYTALTEARRNLGLFQHHDA I T GTAKDWVV 

1745 TGGATTATGGTACCAGACTTTTTCATTCGTTAATGGTTTTGGAGAAGATAATTGGAAATTCTGCATTTCTTCTTATTGGGAAGGACAAACTCACATACGACTCTTACTC 
5B2>V DYGTRLFHSLMVLEKI I GNSAFLL I GKDKLTYDSYS 

1854 TCCTGATACCTTCCTGGAGATG0ATTTGAAACAAAAATCACAAGATTCTCTGCCACAAAAAAATATAATAAGGCTGAGTGCGGAGCCAAGGTACCTTCTG6TCTATAAT 
6ia> PDTFLEMDLKQKSQDSLPQKNI IRLSAEPRYLVVYN 

1963 CCTTTAGAACAAGACCGAATCTCGTTGGTCTCAGTCTATGTGAGTTCCCCGACAGTGCAAGTGTTCTCTGCTTCAGGAAAACCTGTGGAAGTTCAAGTCAGCGCAGTTT 
655 L E QDRI S L VSVYVSSPTVQVF SA S G KPVEVQVSAV 

2072 GGGATACAGCAAATACTATTTCAGAAACAGCCTATGAGATCTCTTTTCGAGCACATATACCGCCATTGGGACTGAAACTCTATAAGATTTTGGAATCACCAAGTTCAAA 
691>W D TANTI SETaYEI SFRAHI PPL GLKVYKI LES ASSN 

21fll ttcacatttagctgattatgtcttgtataagaataaagtagaagatagcggaattttcaccataaagaatatgataaatactgaagaaggtataacactagagaactcc 

727 > SHL ADYVLYKNKVEDSGI FT! KNMI NTEEGI TLENS 

2290 tttgttttacttcggtttgatcaaactggacttatgaagcaaatgatgactaaagaagatggtaaacaccatgaagtaaatgtgcaattttcatggtatggaaccacaa 
764 ►f vl l rfdotglmkqmmtkedgkhhevnvqfswygtt 

2399 ttaaaagagacaaaagtggtgcctacctcttcttacctgatggtaatgccaagccttatgtttacacaacaccgccctttgtcagagtgacacatggaaggatttattc 
800 ►! krdksgayl flpognakpyvyttppfvrvthgri ys 

2506 ggaagtgacttgcttttttgaccatgttactcatagagtccgactataccacatacagggaatagaaggacagtctgtggaagtttccaatattgtggacatccgaaaa 

836 ► eVTCFFOHVTHRVRLYHI QGI EGQSVEVSNI VDI RK 
2617 GTATATAACCGTGAGATTGCAATGAAAATTTCTTCTGATATAAAAAGCCAAAATAGATTTTATACTGACCTAAATGGG'TACCAGATTCAACCTAGAATGACACTGAGCA 

«7J^VYNREfAMK / SSOJ KSQNR FyTOL NGYQI QPRMTI S 
2726 AATTGCCTCTTCAAGCAAATGTCTATCCCATGACCACAATGGCCTATATCCAGGATGCCAAACATCGTTTGACACTGCTCTCTGCTCAGTCATTAGGGGTTTCGAGTTT 

909^K LPL QANVYPMTTMA Y l QDAKHRL TL L SA OSL GV SSL 
283 5 gaatagtggtcagattgaagttatcatggatcgaagactcatccaagatgataatcgtggccttgagcaaggtatccaggataacaagattacagctaatctatttcga 

945^ NSGQl EVIMORRLMQODNRGLEQGI QDNKI TANLFR 

2944 atactactagaaaaaagaagtgctgttaatacggaagaagaaaagaagtcggtcagttatccttctctccttagccacataacttcttctctcatgaatcatccagtca 

982^ I L L EKRSAVNTEEEKKSVSYPSLLSHI TSSLMNHPV 

3053 ttccaatggcaaataagttctcctcacctacccttgagctgcaaggtgaattctctccattacagtcatctttgccttgtgacattcatctggttaatttgagaacaat 
lOlB^I PMANKF SSPTLELQGEFSPLQSSLPCOl HLVNLRT I 
3162 acagtcaaaggtgggcaatgggcactccaatgaggcagccttgatcctccacagaaaagggtttgattgtcggttctctagcaaaggcacagggctgttttgttctact 
1054 ► QSKVGNGHSNEAAL \ tHRKGFDCRFSSKGTG L FCST 
3271 actcagggaaagatattggtacagaaacttttaaacaagtttattgtccaaagtctcacaccttcatcactatccttgatgcattcacctcccggcactcagaatataa 
1091 ►TQGK! LVQKLLNK F! vesltpsslslmhsppgtqni 
3380 gtgagatcaacttgagtccaatggaaatcagcacattccgaatccagttcacgtga 

1127 ►S El NLSPMEI S TFRI QLR 
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Mouse mannosidase II (X6l 172) 



1 ATG^AGTTAAGTCGCCAGTTCACCG•^GTTTGGCAGCGCGATCTTCTGCGTCGTAATCTTCTCACTCTACCTGATGCTGGACAGGGGTCACTTGGACTACCCTCGGGGCCC 
i^MKL SRQFTVFGSA I FCVVl FSLYLMLDRGHL D YPRGP 
111 GCGCCAGGAGGGCTCCTTTCCGCAGCGCCAGCTTTCAATATTGCAAGAAAAGATTGACCATTTGGAGCGTTTGCTCGCTGAGAACAACGAGATCATCTCAAATATCAGAG 

37> R QEGSf^PQ GQ LSJ L QEKI DHLERLLAENNEI I SNl R 
221 ACTCAGTCATCAACCTGAGCGAGTCTGTGGAGGACGGCCCGCGGGGGTCACCAGGCAACGCCAGCCAAGGCTCCATCCACGTCCACTCGCCACAGTTGGCCCTGCACGCT 

74»OSV I NLSESVEDGPRGSPGNASQGSI HtHSPQLAL QA 
331 GACCCCAGAGACTGTTTGTTTGCTTCACAGAGTCGGAGTCAGCCCCGGGArGTGCAGATGTTGGATGTTTACGATCTGATTCCTTTTGATAATCCACATCGTGGACTTTC 
Ul^ DPRDCL FASQSGSQPRDVQMLOVYDL I PFDNPOGOVW 
441 GAAGCAAGGATrTGACATTAAGTATGAAGCGGATGAGTGGGACCATGAGCCCCTGCAAGtGTTTGTGGTGCCTCACTCCCATAATGACCCAGGTTGGTTGAAGACTTTCA 
147 ► KQGFDI KYEADEWDHEPLQVFVVPHSHNDPGWLKTF 
S51 ATGACTACTTTAGAGACAAGACTCAGTATATTTTTAATAACATGGTCCTAAAGCTGAAAGAAGACTCAAGCAGGAAGTTTATGTGGTCTGAGATCTCTTACCTTGCAAAA 
i84>NDYFRDKTQY t FNNMVLKLKEDSSRKFMWSEI SYLAK 
661 tggtgggatattatagatattccgaagaaggaagctgttaaaagtttactacagaatggtcagctggaaattgtgaccggtggctgggttatgcctgatgaagccactcc 

221> WWOI I 0 1 PKKE AVKSL LQNGQLE I VTGGWVMPDEA TP 

771 acattattttgccttaattgaccaactaattgaagggcaccaatggctggaaaaaaatctaggagtgaaacctcgatcgggctgggccatagatccctttggtcattcac 

257 > HYFAL I DQL I EGHQWLEKNLGVKPRSGWA I OPFGHS 

881 ccacaatggcttatcttctaaagcgtgctggattttcacacatgctcatccagagagtccattatgcaatcaaaaaacacttctctttgcataaaacgctcgagtttttc 
294 >PTMAYLLKRAGFSHMLI qrvhyai kkhfslhktleff 

991 tggagacagaattgggatcttggatctgctacagacattttgtgccatatgatgcccttctacagctacgacatccctcacacctgtgggcctgatcctaaaatatcctg 
331^WRQNWD LGSATDI LCHMMPFYSYDI PHTCGPDPKICC 

1101 ccagtttgattttaaacggcttcctggaggcagatatggttgtccctggggagttcccccagaagcaatatctcctggaaatgtccaaagcagggctcagatgctattcg 
367> QFDFKRLPGGRYGCPW6VPPEAISPGNVQSRAQMLL 

1211 ATCAGTACCGGAAAAAGTCAAAACTTTTCCGCACTAAAGTTCTCCTGGCrCCACTGGGAGACGACTTTCGGTTCAGTGAATACACAGAGTGGGATrTGCA^^ 
404 ^DQ Y RK KS K 'L F RT KVL LA PL GDDF RF S EYT EWD U QCRN 

13 21 t acgagcaactgttcagttacatgaactcgcagcctcatctgaaagtgaagatccagtttgg aaccttgtcagattatttcgacgcattggagaaagcggtogcagccga 
441^ yeqlfsymnsqphlkvkjqfgt lsoyfoalekavaae 

1431 GAAGAAGAGTAGCCAGTCTGTGTTCCCTGCCCTGAGTGGAGACTTCTTCACGTACGCTGACAGAGACGACCATTACTGGAGTGGCTACTTCACGTCCAGACCTTTCTACA 

477> kkssosvfpalsgdpftyadrddhywsgyftsrpfy 

1541 AACGAATGGACAGAATAATGGAATCTCGTATAAGGGCTGCTGAAATTCTTTACCAGTTGGCCTTGAAACAAGCTCAGAAATACAAGATAAATAAATTTCTTTCATCACCr 

514>KRMDR(MES RI RAAEl LYQLALKQAQKYKI NKFLSSP 
1651 cattacacaacactgacagaagccagaaggaacttaggactatttcaccatcatgatgccatcacaggaaccgcgaaagactgggtggttgtggactatggtaccacact 

551>H YTTLTEARRNLGtFQHHDA I TGTAKDWVVVDYGTRL 
1761 CTTTCAGrCATTAAATTCTTTGGAGAAGArAATTGGAGATTCTGCArrrCTTCTCArXTTAAAGGACAAAAAGCTGTACCAGTCAGATCCTrCCAAAGCCTTCTTAGAGA 

567 ► FQSL NSL B K i < G O SAFL L I L KDKKL YQSD PSKA FLE 
1671 TGGATACGAACCAAAGTTCACAAGATTCTCTGCCCCAAAAAATTATAATACAACTGAGCGCACAGGAGCCAAGGTACCTTGTGGTCTACAATCCCtTTGAACAACAACGG 

624^MDTKQSSQDSLPQKI I I QLSAQEPRYLVVYNPFEQER 
1981 cattcagtggtgtccatccgggtaaactccgccacagggaaagtgctgtctgattcgggaaaaccggtggaggttcaagtcagtgcagtttggaacgacatgaggacaat 

661^HSVVS I RVNSATGKVLSOSGKPVEVQVSA VWNDMRTI 
2091 TTCACAAGCAGCCTATGAGGTTTCTTTTCTAGCTCATATACCACCACTGGGACTGAAAGTGTtTAAGATCTTAGAGTCACAAAGTTCAAGCTCACACTTGGCTGATTATG 

697 » SQAAYEVSFLA HI PPLGLKVFKI LESQSSSSH.LADY 
2201 TCCT ATAT AAT AATG ATGGACTAGCAGAAAATGGAATATTCCACGTGAAGAACATGGTGGATGCTGGAGATGCCATAACAATAGAGAATCCCTTCCTOGCGATTTCGTTT 

734 >VLYNNDGLAENGI FHVKNMVDAGDAlTI ENPFLAIWF 
2311 gaccgatctggcctgatggagaaagtgagaaggaaagaacacagtagacagcatgaactgaagctccagttcctgtggtacggaaccagcaacaaaagggacaagagcgg 

771> drsglmekvrrkeosrqhelkvqflwygt tnkrdksg 
2421 tgcctacctcttcct0cctgacgg6cagggccagccat atgtttccctaag acccccctttgtcagagtg acacgtgcaacgatctactcagatgtcacctctttcctcg 

807 ►AYL fl pdgqg qpyvsl rppfvrvtrgri ysdvtcfl 
2531 aacacgttactcacaaagtccgcctgtacaacattcagggaatagaaggtcagtccatggaagtttctaatattgtaaacatcaggaatgtgcataaccgtcagattgta 

844 >EHVTHKVRLYNI qgi egqsm evsni vni rnvhn rei v 
2641 atgagaatttcatctaaaataaacaaccaaaatagatattatactgacctaaatggatatcagattcagcctagaaggaccatgagcaaattgcctcttcaagccaacgt 

861 ►MRI SSKI NNQNRYYT DLNGYQI qprrtmskl pl qanv 
2751 ttacccgatgtgcacaatggcgtatatccaggatgctgagcaccggctcacgctgctctctgctcagtctctaggtgcttccagcatggcttctggtcagattgaagtct 

9i7> y PMCTMAYl OOAEH RL TLLSAQSLG ASSM ASGQ I E V 
2 861 tcatggatcgaaggctcatgcaggatgataaccgtggccttgggcaaggcgtccatgacaataagattacagctaatttgtttcgaatcctcctcgagaagagaagcgct 

954^FMDRRL M QDDN RGL GQ GVHDNK I TA NL F R I L L EKRSA 

2971 gtgaacatggaagaagaaaagaagagccctgtcagctacccttccctcctcagccacatgacttcgtccttcctcaaccatccctttctccccatggtactaagtggcca 
991^ vnm eeekkspvsypsl l shmtssf l nhpfl pmvl sgq 
3081 gctcccctcccctgcctrtgagctgcrgagtgaarrtcctctcctgcagtcctctctaccttgtgaratccatctggtcaacctgcggacaatacaatcaaagatcgcca 
1027 ► lpspafeulsefpllqsslp cdi hlvnlrti qskmg 

3191 AAGGCTATTCGGATGAGGCAGCCTTGATCCTCCACAGGAAAGGGTTTCATTGCCAGTTCTCCAGCAGAGGCATCGGGCTACCCTGTTCCACTACTCAGGGAAAGATCTCA 
1064 >K GYSDEAAL I LHRKGFOCOFS SRGI GLPCSTTQGKMS 
3301 GTTCTGAAACTTTTCAACAAGTTTGCTGTGGAGAGTCTCGTCCCTTCCTCTCTGTCCTTGATGCACTCCCCTCCAGATGCCCAGAACATGAGTGAAGTCAGCCTGAGCCC 
1101 ►V L K L FNK FA V ES L VPSS L S L MHS P PDA QNMS EVSL SP 
3411 CATGGAGATCAGCACGTTCCGTATCCGCTTGCGTTGGACCTGA 
1137 ► MEISTFRIRL RWT 
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FIG. 31 

Rat mannosidase II (XM_218816) 



1 ATGGCCTGTATAGGTGGAGCCCAGGGGCAACGGCAGGCCGTGGAAAAGGAACCTTCCCACCAAGGGTATCCGTGGAAGCCAATGACCAATGGCAGCTGCTCAGAACTG 
l^MA CI GGA QGQRQAVEKEPSHQGYPWKPMT NGSCSEL 
109 GCATTGCTCAGCAAAACCCGAATGTACTGTCACCAGGGATGTGTCAGGCCACCCAGGACTGACGTGAAAAACTTCAAGACCACAACTGATACTCAGAGTGTGCCTGGT 

37>A L L SKT RM YCHQGC VRPPRTDVKNF KTTT DTQ5VPG 
217 GTCAGTATGAAGCTGAAAAAGCAGGTGACAGTGTGCGGGGCTCCTATCTTCTGTGTGGCCGTCTTTTCCCTGTACCl'AATGCTGGACCGAQTGCAGCATGATCCTOCC 

73>VSMKLKKQVTVCGAA I FCVAVFSLYLMLDRVQHOPA 
335 AGACACCAG AATGGTGgGAACTTCCCCAGGaGCCAAATTTCTGTGCTACAGAACCCGATCGAACAGCTCGAACACCTGCTGG AAGAAAACCATOAGATCATAAGCCAT 
109^ RHONGGNFPRSQI SVLQNRI EQLEQLLEENHEi ISH 
433 atcaaggactctgtgctgcaactgacagccaatgcggagggcccaccacccctgctgccctaccacacagccaacggctcctgggctgtcctccccgagcccccgccc 
145 ►! KDSVL ELTANA EGPPALL PYHTANGSWA VL PEPRP 
541 accttcttctctgtatcccctcaggactgccagtttgctttggggggccggggtcagaagccagagctacagatgttaactgtgtctgagqatttgccgtttqacaat 
IBI^ SFFSVSPEDCQFALGGRGQKPELQMLTVSEDLPFDN 
649 GTGGAGGGCGGCGTGTGGAGGCAAGGCTTCGACATCTCCtACAGCCCAAATGACTGGGATGCTGAAGACCTCCAGCTGTTTGTGGTGCCTCACTCCCACAATGATCCA 
2ii> VEGGVWRQGFDISYSPNDWOAE DLQVFVVPHSHNOP 
757 GGTGAAGAGCCAGCAGGCCCCAGCCGCAGCGTGCAGGGTGGGCTTTCTGGTGACAGGCGCTGGATCAAGACTTTTGACAACTACTACACGGAACAAACCCAACACATC 

353^GEEPA GPSRSVQGGLS GDRRWI KTF DKYYTEQ TQHI 
8 £ 5 CTCAACAGCATGGTGTCCAAGCTGCAGGAAGATCCCCGACGGCGCtTTCTCTGGGCAQAAGTCTCCTTCTTCGCCAXGTGGTGGGACMCATC^ 
2«$>L NS MVS KL QEDPRRRF LWA EVS F FA KWWDN I SA QKR 
973 GCA6CAGTTCGAAGGCTGGTGGGAAATGGGCACJCTGGAAATTGCAACGGGTGGATGGGTGATGCCAGATGAGGCCAACTCCCATTACTTTGCCCTGGTGGGGCAGCTC 
325> AAVRRL VGNGQL E I ATGGWVM PDEA NS HY FALVGQL 

lOai ATCGAGGGGCCCCCCCCGGTACGCAGGGCAGTGGACCCCTTTGCACACACCTCCACCATGCCTTACCTGCTGCGCCGTGCCAACCTCACCAGCATGCTAATTCAGAGG 
361^I EGPPPVRRAV0PFGHSSTMPYLLRRA NLTSMt I O R 

1189 GTGCATTACCCCATCAAGAAGCACTTTGCGGCCACTCACAGCCTGGACTTCATGTGGAGGCAGACATCCGATTCAGACTCCAGCACAGACATCTTCTOCCACATGATG 
397^VHYAI KKHFAATHSLEFMWRQTWDSDSSTDI FCHMM 

12 97 CCCTTCTACAGCTACGACGTCCCACACACCTGTGGCCCTGATCCCAACATCTGCTGCCAGTTTGATTTCAAACGTCTGCCGGGTGCGAGAATCAATTGTCCTTGOAAG 
433^PFYSYDVPHTCGPDPKI CCQFDFKRLPGGRl NCPWK 

"m^^V PPRA I TEA NVA ORAA LL L. OQYR KKS RL F RSS VLLV 

1513 CCGCTGGGTGATGACTTCCGATATGACAACCCCCAGGAATGGGATGCCCAGTTCTTCAACTATCAACGGCTCTTTGACTTCCTCAACAGCAAGCCGGAGTTCCACGTA 
50S> PLGDDF RYDKPQEWDAQFFNYQRLF DFLNSKPEFHV 

1621 CAGGCACAGTTTGGGACCCTCTCTGAGTATTTTGATGCCCTGTATAAGAGGACAGGAGTCGAGCCTGGTGCCCGGCCTCCAGGGTTTCCTGTGCTGAGTGGGGACTTC 

541>QAQFGTLSEYF0ALYKRTGVEPGARPPGFPVLSGDF 
1739 TTCTCCTATGCTGACCCGGAGGACCACTACTGGACAGGCTATTACACTTCCCGGCCTTTCTATAAGAGCTTCCACCGCGTGCTAGAAACTCACCTTC6TGCGGCAGAO 

577>FSYADREDHYWTGYYTSRP FYKSLDRVL ETHL RGAE 
1837 GTTCTATACAGCCTGGCTTTGGCGCATGCCCGCCGTTCTGGACTGACTGGCCAGTATCCGCTGTCTGATTACGCTGTCCTGACGGAAGCTCGTCGTACACTGGGCCTC 

€13> VL YSLA LA HARRSGL TGQYPLSDYA V L T EA RRT L GL 
1945 TTCCAGCACCACGATCCCATCACCOGAACTGCCAAGGAGGCAGTTGTAGTAGACTATOGGGTCAGOTTGCTQCaTTCCCTGGTCAGCCTAAAGCAGGTCAtCATCAAT 

649> FQHHDA I TGTAKEAVVVDYGVRLLRSLVSLKQV I I N 
2 053 GCTGCCCACTACCTGCTGCTGGGGGACAAGGAGACCTACAGCTTTGACCCTAGGGCACCCTTCCTCdAAATGGTGAGCCAGGCCTGGCGAGGCTCTCAGAGCACCCTC 

68S> AA HYL VL GDKET YS F OPRA PFL QMVSQAWRGSQSTL 
2161 CACCCCAGCGCGGCCCTTGTTCCTGCTCCTGCTOCTTCTCCCCTGCTGCCGCAGCGAGCTCCTAGGTTTGTGGTGGTCTTTAACCCACTGpAACAOGAGCGGCTCAGT 

7ji> HPSAA L VPAAAASALL PQRAPRFV VVF NPt E QERLS 
2269 GTGGTGTCCCTGCT6GTCAACTCACCCCG AGTGCGAGTGCTTTCAGAGGAGGGTCAGCCCTTGTCTCTGCAGATCA6TGTGCAGTGGAGCTCCGCCACCAACATGCTC 

7S7>VVSLL VNSPRVRVt SEEGQPL SVQI SVQWSSA TNMV 
2377 CCCGATGTCTACCAGGTGTCAGTGCCTGTCCGCCTGCCAGGCCTGGGCCTGGGTGTGCTGCAGCTGCAGCCAGATCTCGATGGACCCTACACACTGCAGTCTTCCGTG 

793>PDVYQVSVPVRL PALGLGVLQLQPOL OGPYTLQSSV 

3485 CATGTCTACCTGAACGGCGTGAAACTGTCTGTCAGCA6GCAAAC AACATTCCCTCTCCGTGTTGTGG ACTCGGGCACCAOTGACTTCOCCATCAGCAA^ 
e29^H VYLNGVKLSVSRQTTFPLRVVDSGTSDFA I 5NRYM 

2593 CAGGTCTGGTTCTCCGGCCTTACTGGGCTTCTCAAGAGCGTCCGACGTGTGGACGAAGAGCAGGAACAGCAGGTGGACATGAACCTCTTCGTCTAT<^GAACCCGCACA 

865^QVWFSGL TGL L KSVRRVDEEQEQQyOMKL FVYGTRT 
2701 TCCAAGGATAAGAGTGGTCCCTACCTCTTCCTGCCTGATAACGAGCCTAAGCCCTATGTCCCTAAGAAACCTCCTGTGCTGCGCCTCACCOAAGCCCCTTTCTTCTCA 

90X^ SKDKSGAYLFLPbNEAKPYVPKKPPVLRVTEGPFFS 
3809 CAGGTGGCTGCGTATTATG AGCACTTTCACCAAGTGATTCGACTTTACAACCTGCCAGG6GTAGAGGGG C TGTCTCTGGACGTGTCGTTCCAGGTGGACATC AGGGAC 

937^ E VAAYYEHFHQVI RLYNLPGVEGLSLDVSFQVDI RO 
2917 TACGTGAACAAGGAGCTAGCCCTGCCCATCCACACAGACATCGACAGCCAGGGCACTTTCTTCACAGACCTCAATGGCTTTCAGGTACAGCCCCGGAACTATCTGAAG 

97J>YVN KELA L Rl H 7 D i DSQGTFFJDl NGF OV OPRKVLK 
3025 AAGTTGCCCCTOCAGGCTAATTTCTACCCTATGCCA6TCATGGCCTACATCCAGGATTCCCAGACGCGCCTCACGCTGCACACTGCTCAG<k:TCTOGGTC 
1009^ KL PLQA NFYPMPVMA Y I QD SQRRLTL HTAQALGVS5 
3133 CTCGGCAATGGCCAGCTCGAGGTGATCTTGGACCGAAGGCTAATGCAGGATGACAACCGGCCACTAGOCCAAGGGCTCAAAGACAACAAGATCACCTGCAACCATTTC 
1045 ► LGNGQLEVI LDRRLMQDDNRGUGQGLKDNKI TCNHF 
3241 CGCCTCCTGTTAGAACGTCGAACCCTGATGAGCCCTGAGGTCCAACAGGAGCGCTCTACAAGCTACCCGTCCCTCCTCAGCCACATGACTTCCATGTACCTCAACACA 
loei^ RLLLERRTLMSPEVQQERSTSYPSL L SHMTSMYLNT 
3349 CCTCCTCTGGTCTTACCGGTGGCCAAGAGGGAGAGCACCAGCCCCACTCTGCACTCTTTCCACCCTCTGGCTTCTCCGTTGCCCTGCCATTTCCATCTGCTCAATCTG 
H17> PPLVL PVAKRESTSPTLHSFHPLASPL PCDFH LLNL 
3457 CGCATGCTCCCCGCCGAGGTGAGTGTCCCGGTCCCTGCCAATCCTCACCATCAGGCTGAGCCTTGCCTTCTTCGCAGACATGCTGCTGACCCTCCACCGCTCTTGTCC 

1153 ►RML PA EVSVPVRA NPHHQAEPCL LG RHAA DPPPLL S 

3565 CTGACTGTCTTCCAGGACACCTTGCCCGCGGCTGATGCTGCTCTCATCCTACACCGCAAGGGTTTTGACTGTGGCCTTGAAGCCAAGAACCTGGGCTTCAACTGTACC 
1189 ► LTVFQDTL PAADAAL I LH RKQFDCGL EAKNLGFNCT 
3673 ACAAGCCAAGGCAAGCTGGCCCTGGGGAGCCTCTTCCATGGCCTGGATGTCCTATTCCTGCAGCCCACCTCTTTGACTTTGCTATACCCTCTGGCCTCGCCCTCCAAC 

1225 ► TSQGKLALGSLFHGLDVLFLQPTSLTLLYPLASPSN 
37 61 AGCACTGACATCTCTCTGGAGCCCATGGAGATCACCACCTTCCGCCTGCGCTTGGGTTAC 
1261^ STDISLEPMEISTFRLRLG 
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FIG. 32 



Human mannosidase IIx (D55649) 



1 ATGAAGCTGAAAAAGCAGGTGACAGTGTGTGGGGCTGCCATCTTCTGTGTGGCAGTCTTCTCGCTCTACCTCATGCTGGACCGAGTGCAACACGATCCCACCCGACACC 
a^MKLKKQVTVCGAA I FCVAVFSLYLMLO RVQHDPTRH 

110 AGAATGGTGGGAACTTCCCCCGGAGCCAAATTTCTGTGCTGCAGAACCGCATTGAGCAGCTGGAGCAGCTTTTGGAGGAGAACCATGAGATTATCAGCCATATCAAGGA 
37>QN GGNFPRSQI SVLQNRI EQL EQLLEENHEI I SHI KD 

219 CTCCGTGCTGGAGCTGACAGCCAACGCAGAGGGCCCGCCCGCCATGCTGCCCTACTACACGGTCAATGGCTCCTGGGTGGTGCCACCCGAGCCCCGGCCCAGCTTCTTC 

•73> SVL E L TANA EGPPAML PYYTVNGSWVVPPCPRPSFF, 
328 TCCATCTCCCCCCAGGACTGCCAGTTTGCTTTGGGGGGCCGGGGTCAGAAGCCAGAGCTGCAGATGCTCACTGTGTCGGAGGAGCTGCCGTTTGACAACGTCCATGGTG 
110> S1SPQDCQFALGGR6QKPEL QMLTVSEELPFDNVDG 
437 GTGTGTGGAGGCAAGGCTTCGACATCTCCTACGACCCGCACGACTGGGATGCTGAAGACCTGCAGGTGTTTGTGGTGCCCCACTCTCACAATGACCCACGCTGGATCAA 
146>GVWRQGF0 I SYDPHDWDAEDL OVFVVPHSHNDPGWi K 
546 gacctttgacaagtactacacagagcagacccaacacatcctcaatagcatggtgtctaagctgcaggaggacccccggcggcgcttcctctgggcagaggtctccttc 
182 ► T FDKYYTEQTQHI LNSMVSKLQEOPRRRFL WAEVSF 
655 TTCCCCAAGTGGTGGGACAACATCAATGTCCAAAAGAGAGCGGCAGTCCGAAGGCTGGrGGGAAACGGGCAGCTGGAGATTGCGACAGGAGGCTGGGTGATGCCAGATG 
219^ FA KWWDN I NVQ KRAAV RRLVGNGQL E I A TGGWVMPD 

764 aggccaattcccactactttgcattgattgaccagctcatcgaaggacaccagtggctggagagaaatcttggtgcaaccccccgctctggctgggcagtggacccctt 
255 >EANSHrFAL( OQL I EGHQWLERNLGATPRSGWAVDPF 
873 tggatacagctccaccatgccttacctgctgcgccgtgccaacctcaccagcatgctgattcacagagtgcactatcccatcaagaagcactttgctgccacccacagc 

291 ► GVSSTMPYLLRRANLTSMLI Q RVHYAI KKHFAATHS 

982 ctagagttcatgtggaggcagacatgggactcggactccagcacagacatcttctgtcacatgatgcccttctacagctatgacgtcccccatacctgtggcccagatc 

326 E FMWRQTW DSDSSTD I FCHMMP FYS Y DVPHT C GPD 

1091 ccaagatctgctgccaatttgatttcaaacgcctgcctcctgggcgcatcaactgcccttggaagctgccacccccggccatcacagaggccaacgtggcacagagggc 

364^PKI CCQFDFKRLPGGRI NCPWKVPPRA I TEANVA ERA 

1200 agccctgcttctggaccaataccggaagaagtcccagctgttccgaagcaacgtcctcctggtgcctcttggagatgacttccgatatgacaacccccaggagtgggat 
400 ► A I L L OQY RKKSQL FRSNVL L VPt GDDF RY OKPQEWO 

1309 gcccagttcttcaactaccaacggctctttgacttcttcaacagcaggcctaacctccatgtgcaggcccagtttcccactctttctgactattttgatgccctgtaca 

437^ AQFFNYQRL FDFFNSRPNLHVQAQFGTL SDYFOA LY 

1418 agaggacaggggtggagccaggggcccggcctccagggtttcctctgctgagcggggatttcttctcctatgcggaccgggaggatcattactggacaggctattacac 

473 >KRTGVEPGA RPPGF PVL SGDF FSYA DREDHYWTGYYT 
1527 ttcccggcccttctacaagagcttagaccgagtcctggaagcccacctgcggggggcagaggttcxgtacagcctcgctgcacctcacgctcgccgctctcctctcgct 

509 ► srpfyksl drvl eahl rgaevlyslaaaha rrsgla 
1636 ggccggtacccactgtctgatttcaccctcctgacggaagctcggcgcacattggggctcttccagcatcacgatgccatcactggcacggccaaggaggctgtggtcg 

546>GRYPLSDFT LLTEARHTLGLFQHH0A 1 tgtakeavv 
1745 tggactatggggtcaggcttctgcgctcccttgtcaacctgaagcaggtcatcattcatgcagcccactatctggtgctgggggacaaggagacctaccactttgaccc 

582>V0YGVRLLRSLVNLKQVI I haahy lvlgdketyhfdp 

1654 tgaggcgccctrcctccaagtggatgacactcgcttaagtcacgacgccctcccagagcgcacggtgatccagctggattcctcccccaggtttgtggtcctattcaac 
618 ► eapflqvdotrls hdalpertvi qldss prfvvlfn 

1963 ccactggaacaggagcgattcagcatggtgtccctgctggtcaactctccccgcgtgcgtgtcctttcggaggagggtcagcccctggccgtgcagatcagcgcacact 
655 »PL EQERFSMV5L LVNSPRVRVL S EEGQPLAVQt SAH 

2072 ggagctctgccaccgaggcggtccctgacgtctaccaggtgtctgtgcctgtccgcctgccagccctgggcctgggcgtgctgcagctacagctgggcctcgatcggca 
691 ►WS SAT EA VPDVY QVSVPVRL PA L GL 6VL QL Qt G.L OGH 

21B1 ccgcacgctgccctcctctgtgcgcatctacctgcacggccggcagctgtccgtcagcaggcacgaagcgtttcctctccgtgtcattgactctggcaccaccgacttc 

727 ► R TLPSSVR I YLHGRQLSVSRHEAFPLRVI OSGTSOF 
2290 CCCCTCAGCAACCGCTACATCCACGTCTCGTTCTCAGGCCTTACrGGCCTCCTCAAGAGCATCCGAACGGTGGATGAGGAGCACGAGCAGCAGGTGGACATGCAGGTCC 
764>ALSN RYMQVWFSGLTGLLKS I RRVOEEHEQQVDM QV 

2399 ttgtctatggcacccgtacgtccaaagacaagagtggagcctacctcttcctgcccgatggcgaggctagccctacgtccccaaggagccccccgtgctgcgtgtcact 
600 ►l vygtr tskdksgayl flpogeasptsprsppccvsl 

2s0a gaaggccctttcttctcagaggtggttgcgtaciatgagcacattcaccaggcggtccggctttacaatctgccaggggtggaggggctgrctctggacatatcatccc 
836 ► kalssqrwlrtmstftrrsgfti cqgwrgclw tyhp 

3617 tggtggacatccgggactacgtcaacaaggagctggccctgcacatccatacagacatcgacagccagggtgcagccccgacggtatctgaagaagctccccctccagg 

S73^WWTSGTTST RSWPCTS I QTSTA RVQPRRYL K KL PLQ 
2726 CCAACTTCTACCCCATGCCAGTCATGGCCTATATCCAGGACGCACAGAAGCGCCTCACCCTGCACACTGCCCAGGCCCTGGGTGTCTCTACCCtCAAAGATCGCCACCT 

909>ANFYPMPVMAYI QOAQKRLTL HTAQA LGVSSLKDGQL 
2835 GGAGGTGATCTTGGACCGGCGGCTGATGCAGGATGACAACCCOGGCCTAGGCCAAGGGCTCAAGGACAACAAGAGAACCTGCAACCGTTTCCGCCTCCTGCTAGAGCGC 

945 ► EVJ i-ORRLMQOONRGLGQGLkONKRTCMRF RLLLER 
2944 CGAACCGTGGGCAGTGAGGTCCAAGATAGCCACTCTACCAGCTACCCATCCCTCCTCAGCCACCTGACCTCCATGTACCTGAACGCCCCGGCGCTCGCTCTGCCTGTAG 

982>RTV6SE yQD SHSTSYP SLLSHLTSMYLNAPALALPV 
3053 CCAGCATGCACCTCCCACCCCCTGGTCTGCCCTCATTTCATCCTCTGGCTTCCTCACTGCCCTGTGACTTCCACCTCCTCAACCTACGTACCCTCCAGCCTCACGAGGA 
1018 ►a RMQL PGPGL RSFHPlASSLP CDFHLLNLRTLQAEEO 
3162 caccctaccctcggcggagaccgcactcatcttacaccgcaagggttttgactgccgcctggaggccaagaacttgggcttcaactgcaccacaagccaaggcaacgta 
1054 ► TLPSAETAL I LHRKGFDCGLEAKNLGFNCTTSQGKV 
3271 GCCCTGGGCAGCCtTTTCCATGGCCTGGATGTGGTATTCCTTCAGCCAACCTCCTTGACGTTACTCTACCCTCTGGCCTCCCCGTCCAACAGCACTGACGTCTATTTCC 
1091 ► AL OSL F HGL DVVF LQPTSLTLLYPLASPSNSrpVYL 
3380 AGCCC ATGGAGATTGCT ACCTT TCGCCT CCGCTTGGGTT AG 
1127>E PMEIATFRLRLG 
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FIG. 33 



Insect cell mannosidase m (AF005034) 



1 ATGAGGACTCGTGTCCTTCGTTGCCGGCCGTTCTCCACCCGGATCCTGCTGCTGCTGCTAtTTGTCCTTGCGTTTGGGGTCTACTGCTATTTCTACAATGCATCTCCTCA 
1>MRTRVL RCRPFSTRI LL LLLFVLAFGVYCVFY NASPQ 
111 GAACTATAACAAACCAAGAATCAGTTACCCAGCCAGTATGGAGCACTTCAAATCTTCCCTCACTCACACCGTCAAGAGCCGAGACGAGCCAACTCCGGATCAATCCCCTG 

37 ► NYNKPRl SYPASMEHFK SSLTHTVKSRDEPTPDQCP 
221 CATTGAAGGAAAGCGAAGCGGACATCGACACCGTGGCGATATACCCAACTTTTGATTTTCAGCCGAGCTGGTTGCGTACAAAGGAATTTTGGGACAAGTCCTTCGAGGAT 

74>ALKESEADI DTVAI YPTFDFQPSWLRTKEFW DKSFEO 
331 CGGTATGAAAGAATTCATAACGACACTACACGGCCTAGACTGAAGGTAATCGTGGTTCCTCACTCACACAACGACCCGGGATGGCTGAACACCTTTCAACAGTACTTCGA 
lll^RYERI HNOTtRPRLKVI VVPHSHNDPGWLKTFEQYFE 
441 GTGGAAGACCAAGAACATTATCAACAACATAGTGAACAAACTGCACCAGTACCCCAACATGACCTTCATrTGGACCGAGATATCGTTTCTGAATGCCTGGTGGGAAAGGT 
147> WKTKNI I NNI VNKLHQYPNMTFI WTEI SFLNAWWER 
551 CGCACCCTGTCAAACAAAAGGCATTGAAAAAACTTATCAAAGAAGGTCGTCTCGAGATCACGACGGGCGGCTGGGTGATGCCGGACGAAGCCTGCACGCATATCTATGCG 
184^SHPVKQKALKKLI KEGRLEl TTGGWVMPDEACTHIYA 
661 CTAATTGACCAGTTTATTGAAGGACATCACTGGGTGAAAACTAATCTCGCCGTCATCCCGAAGACAGGATGGTCTATTGACCCCTTCGGCCACGGGGCCACTCTCCCTtA 
221 ►L I DQFI EGHHW VKTNLGVI PKTGW SI DPFGHGATV PY 
771 cctgctagaccagagcggccttgagggaaccattatacagagaatccattatgcgtggaaacagtggctggcggagcgacagattgaggagttttactggctggcgactt 
257 ► LLOQSGLEGTI I QRI HY AWKQWLAERQI EEFYWLAS 
881 GGGCTACTACGAAGCCGTCCATGATAGTGCACAATCAGCCGTTTGATATTTATTCAATAAAAAGCACGTGTCGCCCGCACCCTTCAATtTGTCICAGTTtCGACTTCAGC 
294 ^WATTKPSMI VHNQPFDI YSl KSTCGPHPSI CLSFOFB 
991 aagattcccggcgaatattctgaatacacagctaagcacgaagacatcacggaacacaacttgcacagcaaggcaaagactttgatagaggagtacgaccctatccggtc 

331 ►KI PGEYSEYTAKHEDI TEHNLHSKAKTL I EEYORI GS 

1101 cctgactccacacaacgtcgtgctggtgccgctcggagacgacttcagatacgactacagcgtcgagtttgatgcccaatacgtcaattatatgaaaatgtttaactaca 

367^ LTPHNVVLVPLGOOFRYEYSVEFOAQYVNYMKMFNY 
1211 tcaatgctcacaaggaaatcttcaacgctgacgtacagttcggaactcctctcgattactttaacgccatgaaagaaagacatcaaaatatacccagcttaaaoggacat 
404 ►! NA H K E I F NA DV QF GT P L DY F NA M K E R H QN I P S L K GO 

1321 ttcttcgtttactccgatattttcagcgaaggtaaaccagcgtactggtcaggttactacactactagaccctaccaaaaaatcctcgcccgtcagttcgaacaccaact 

44l^FFVYSOI FSEGKPAYWSGYYTTRPY QKl LARQFEH QL 

1431 gcgatcggcagagattttattcacccttgtatcgaactacatcagacagatgggtcgccaaggagagttcggaocttctgagaaaaagttagaaaaatcttacgagcagc 

477 ^ RSA E I L FTL VSNY I RQMGRQGEFGASEKKL EK5YEQ 

1541 ttatctatgctcgacggaacttgggtctgtttcaacatcacgatgcgattactggaacatcaaagtccagtctgatgcaagattacggaaccaaactgttcacaagtctg 
514 ►l I yarr nlglfqhhdai tgtskssvmqoygtklftsl 

16S1 tatcactgcatccgcctgcaggaggccgcgctcaccaccatcatgttgcctgaccagtcgttgcactcgcagagcattatacaaagcgaggttgagtgggaaacttacgg 
5Si>YHCI RLQEA ALTTI MLPDQSLHSQS I I QSEVEWETYG 
1761 aaaaccgcccaagaagctgcaagtgtccttcattgacaagaagaaagttatactttttaatccgttggctgagactcgaactgaagtggtcacggttagatccaacacgt 

587 ► KPPKKLQVSFl OKKKVI LFNPLAETRTEVV T VRSNT 

1871 ccaacatccgggtgtacgatacacacaagaggaagcacgtcttgtatcagataatgcccagcatcacaatccaagacaacggcaagagtatcgtaagcgacaccacottc 

624 ►SN I RVYDT HKRKHVLYQI MPS I T I QDNGKSI VSDTTF 
1981 gacataatgttcgtggccaccatcccgcccctcacctccatctcgtacaagctgcaggagcacaccaacacttcccaccactgcgtcattttctgcaacaactgcgaaca 

66l^ OIMFVATJ PPLTSI SYKLQEHTNTSH HCVI FCNNCEQ 
2091 ataccagaaatccaatgtgttccaaattaagaaaatgatgcctggtgacatacaattagaaaatgcagtgctaaaacttctcgttaataggaacaccggctttctgagac 

697^ YQKSNVFQI KK MMPGD I QLENAVLKLLVNR NT GFLR 
2201 AAGTCTATAGAAAGGACATCCGG AAGAGAACTGTCGTTGACGT ACAATT cgccgcatatcaaagtgcccaaagacattctggtgctt acctcitcatgcctcattacgac 

734 >QVYRKDl RKRTVVDVQFGAYQSAQ RHSGA YL FMPHYO 
2311 tcacctgagaagaatgttctgcatccctacactaatcagaacaacatgcaagatgataacataatcatagtgtccggacctatttctacggaaatcacgaccatgtactt 

77i>SPEK NVL HPYTNQNNMQDDNI I IVS GPlSTElTTMYL 

2421 gcccttcttgctgcacactattaggatatacaacctgccggacccggtactgtcgcgtgctattctattagagaccgatgtagatttccacgcgccacctaagaacacag 
807> PFLVHTl Rl Y NVPDPVLSRA I LLETDVDFEAPPKNR 

2531 agactgagttatttatgagattacagactgatatacaaaacgctgacattcccgaattttacaccgatcagaacggattccagtaccaaaagagggtcaaagtgaataaa 

844 >ETELFMRLQTDI QNGDl PEFYTDQNGFQYQKRVKVN K 

2641 ctaggaatagaagctaattactacccgatcactaccatggcgtgcctgcaagacgaggagacccggctcactctgctgacgaaccacgctcaagccgctgctgcatacga 

aai^L Gl EANYYP I TTMA CL QDEETRL TL L TNHA QGA AAYE 

2751 accaggacgcttagaagtcatgctcgatcgtcgaactctttatgatgacttcagaggaatcggtgaaggagtagtcgataacaaaccgacgactttccagaactgcattt 
917 ► PGRLEVMLDRRTLYDDFRGI GEGVV DNKP TTFQNWI 

2861 taattgaatccatgccaggcgtgacgcgagccaagagagacactagtgaaccaggtttcaaatttgttaatgaacgtccttttggccccggccagaaggaaaccccttac 

954 ►L I ESMPGVTRAKRDTSEPGFKFVNERRFGPG QKESPY 

2971 caagtaccgtcgcagactgcggactacctgagcaggatgttcaattacccggtgaacgtgtacctggtggacactagcgaggttggcgagatcgacgtgaacccgtacca 
991>QVPSQTA DY L S RM F NY PV NVYL VDT SEVGE I EVKPYQ 
3081 gtcgttcctgcagagcttcccgcccggcatccacctgctcaccctccgcaccatcaccgacgacgtggtcgaactcttccccagcaacgaaagctacatcctactgcacc 

1027 ► SFLQSFPPGIMLVTLRTITODVLELFPSNESYMVLH 

3191 gaccaggatacagctgcgctgtcggagagaagccagtcgccaagtctcccaagttttcgtccaaaaccaggttcaatgctctgaacattcagaacatcactgcactcagc 

1064 ►R PGYSCAVGEK PVAKSPKFSSKTRFNGLNI QN I TAVS 

3301 ctgaccggcctgaagtcactccgacctctcacaggtctgagtgacatccacctgaacgctatggacgtaaaaacttacaagatcaggttttaa 
1101 ► ltglkslrpltglsoi hlnamevktyki rf 
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FIG. 34 

Human lysosomal mannosidase 11 (NM_000528) 



I ATGGGCTACGCGCGGGCTTCGGGGGTCTGCGCTCGCGGCTGCCTGGACTCAGCAGGCCCCTGGACCATGTCCCGCGCCCTGCGGCCACCGCTCCCGCCTCTCTCCTTTT 
l^MGYA RA SGV CA RGCL DSA GPWTMSRA L RPPL PPL CF 
110 TCCTTTTGTTGCTGGCGGCTGCCGGTGCTCGGGCCGGGGGATACGAGACATGCCCCACAGTGCAGCCGAACATGCTGAACGTGCACCTGCTGCCTCACACACATGATGA 

37>F L LLLAAA GARAGGVET CPTVQPNML NVHL L PHTHDO 
219 CGTGGGCTGGCTCAAAACCGTGGACCAGTACTTTTATGGAATCAAGAATGACATCCAGCACGCCCGTGTGCAGTACATCCTGGACTCGGTCATCTCTGCCTTCCTGGCA 

73 > VGWLKTVDQVFYGI KNDJ QHAGVQYl L DSVI SALLA 
328 GATCCCACCCGTCGCTTCATTTACGTGGAGATTGCCTTCTTCTCCCGTTGGTGGCACCAGCAGACAAATGCCACACAGGAAGTCGTGCGAGACCTTGTGCGCCAGGGGC 
llO^DPTRRF I YVEIAFFSRWWHQQTNATQEVVRDLVRQG 
437 GCCTGGAGTTCGCCAATGGTGGCTGGGTGATGAACGATGAGGCAGCCACCCACTACCGTGCCATCGTGGACCAGATGACACTTGGGCTGCGCTTTCTGGAGGACACATT 
146 ^RL EF A NGGWVMNDEAA THYQA I VDQMTL 6L RFL EOTF 
546 TGGCAATGATGGGCGACCCCGTGTGGCCTGGCACATTGACCCCTTCGGCCACTCTCGGGACCAGGCCTCGCTGTTTGCGCAGATGGGCTTCGACGGCTTCTTCTTTGGG 
182 ► GNDGRPRVAWHI DPFGHSRE QASLFAQMGFDGFFFG 
655 CGCCTTGATTATCAAGATAAGTGGGTACGGATGCAGAAGCTGGAGATGGAGCAGGTGTGGCGGGCCAGCACCAGCCTGAAGCCCCCGACCGCGGACCTCTTCACTGGTG 

219 ►rl dyqokwvrmqklemeqvwrastsl kpptaolftg 
764 tgcttcccaatgcttacaacccgccaacgaatctgtgctgggatgtgctgtgtgtcgatcagccgctggtggaggaccctcgcagccccgagtacaacgccaatca 
2S5^V L pngynpprnlcwdvlcvdqpl veoprspeyNakel 

8? 3 GGTCGATTACTTCCTAAATGTGGCCACTGCCCAGGGCCGGTATTACCGCACCAACCACACTGTGATGACCATGGGCTCGGACTTCCAATATCAGAATGCCAACATGTGG 

29l> vdyflnvataqgr yyrtnhtvmtmgsofqyena nmw 

982 TTCAAGAACCTTGACAAGCTCATCCGGCTGGTAAATCCGCAGCAGGCAAAAGGAAGCAGTGTCCATGTTCTCTACTCCACCCCCGCTTGTrACCTCTGGGAGCTGAACA 

32a^fknldkl i rlvnaqqakgssvh vlystpacylweln 

1091 aggccaacctcacctggtcagtgaaacatgacgacttcttcccttacgcggatggcccccaccagttctggaccggttacttttccagtcggccggccctcaaacccta 
364 ►ka nltwsvkhddf fpyadgphqfwtgyfssrpal kry 

1200 cgagcgcctcagctacaacttcctgcaggtgtgcaaccagctggaggcgctggtgggcctggcggccaacgtgcgaccctatggctccggagacagtgcacccctcaat 
400 ^ erlsynfl qvcnqlea lvglaa nvgp ygsgdsapln 

1309 gaggcgatggctgt6ctccaccatcac6acgccgtcacccgcacctcccgccagcacgtggccaacgactacgcgc6ccagctt6ccgcagcctgggggccttgcgagc 

437^EAMAVL QHHDAVSGTSRQHVANDYA RQLAA GWGPCE 

1418 TTCTTCTGAGCAACGCGCTGGCGCGGCTCAGAGGCTTCAAAGATCACTTCACCTTTTGCCAACAGCTAAACATCAGCATCTGCCCGCTCAGCCAGACGGCGGCGCGCTT 

473 >v llsnalarlrgfkdhftfcqqlni si cplsqtaarf 

1527 ccaggtcatcctttataatcccctggggcggaaggtgaattggatggtacggctcccggtcagcgaacgccttttcgttgtgaaggaccccaatggcaggacagtgccc 

509 ► QV i VYNPL GRKVNWMVRUPVSEGVFVVKDPNGRTVP 

1636 agcgatgtggtaatatttcccagctcagacagccaggcgcaccctccggagctgctgttctcagcctcactgcccgccctgggcttcagcacctattcagtagcccagg 

546^SOVVI FPSSD5QAHPPELL FSASLPALGFSTYSVAQ 

1745 tgcctcgctggaagccccaggcccgcgcaccacagcccatccccagaagatcctggtcccctgctttaaccatcgaaaatgagcacatccgggcaacgtttgatcctga 

582 >VPRWKPQARAPQPI PRRSWSPALT I ENEHI RATFDPO 

1854 cacacgcctgttgatggagattatgaacatgaatcagcaactcctgctccctgttccccacaccttcttctggtacaacgccagtataggtgacaacgaaagtgaccag 

618 ► TGLLMEI MNMNQQLLLPVRQTFFWYNASI GD NESDQ 

1963 gcctcaggtgcctacatcttcagacccaaccaacagaaacccctgcctgtgagccgctgggctcagatccacctggtgaagacacccttggtgcaggaggtgcaccaga 
6SS^ASGAYI FRPNQQKPLPVSRWAQt HLVKTPLVQ EVHQ 

2072 acttctcagcttggtgttcccaggtggttcgcctgtacccaggacagcggcacctggagctagagtggtcggtggggccgatacctgtgggcgacacctgggggaagga 
691>N FSAWCSQVVRL YPGQRHL EL EW'SVGP I PVGDTWGKE 

2181 ggtcatcagccgttttgacacaccgctggagacaaagggacgcttctacacagacaccaatggccgggagatcctggagaggaggcgggattatccacccacctggaaa 
727 ► V I SRFOTPLETKGRFYTDSNGREI LERRROYRPTWK 

2290 ctgaaccagacggagcccgtggcaggaaactactatccagtcaacacccggatttacatcacggatggaaacatgcagctgactgtgctgactgaccgctcccacgggg 

764 ^LN0TEPVAGNYVPVNTRI Yl TDGNMQLTVLTDRSOG 

2399 gcagcagcctgagagatggctcgctggagctcatggtgcaccgaaggctgctgaaggacgatggacgcggagtatcggagccactaatggagaacgggtcgggggcgtg 

eoo^G SSL RDGSL ELMVHRRL LKDDGRGVS EPL MENGSGAW 
2S0B GGTGCGAGGGCGCCACCTGGTGCTGCTGGACACAGCCCAGGCTGCAGCCGCCGGACACCGGCTCCtGGCGGAGCAGGAGGTCCTGGCCCCTCAGGTGGTGCTGGCCCCG 

636^ VRGRHLVL L DTAQAAAAGHRLLAEQEVLA PQVVLA P 
2617 GGTGGCGGCGCCGCCTACAATCTCGGGGCTCCTCCGCCCACGCAGTTCTCAGGGCTGCGCAGGGACCTGCCGCCCTCGGTGCACCTGCTCACGCTGGCCAGCTGGGGCC 

873 ^GGGAA YNL GA PP RTQF SGL RROL PP'S VHL L TLA^SWG 
2726 CCGAAATGGTGCTGGTGCGCTTGGAGCACCAGTTTGCCGTAGGAGAGGATTCCGGACGTAACCTGAGCGCCCCCGTTACCTTGAACTTGACGGACCTGTTCTCCACCTT 

909^P EMVL L RL EHQFAVGEOSGRNLSAPVTLNL RDLFSTF 
2835 CACCATCACCCGCCTGCAGGACACCACGCTGGTGGCCAACCAGCTCCGCGAGCCAGCCTCCACGCTCAAGTGGACAACAAACACAGGCCCCACACCCCACCAAACTCCC 

945 ► Tl TRLQETTLVANQLREAASRLKWTTNT6PTPHQTP 
2944 TACCAGCTGGACCCGGCCAACATCACGCTGGAACCCATGGAAATCCGCACTTTCCTGGCCTCACTTCAATGGAAGGAGGTGGATGGTTAG 

9B2^YQLDPANI TLEP.MEI RTFLASVQWKEVD6 
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FIG. 35 

Human cytoplasmic mannosidase 11 (NM_006715) 



1 ATGGCGGCAGCGCCGTTCTrGAAGCACTGGCGCACCACTTTTGAGCGGGTGGAGAAGTTCGTGTCCCCGATCTACTTCACCGACTGTAACCTCCGCGGCAGGCTTTTTG 
l^MAAAPFLK H W RTTFERVEKFVSPi VFTDCNLflGRLF 
110 GGCCCAGCTGCCCTGTGGCTGTGCTCTCCAGCTTCCTGACGCCGGAGAGACTTCCCTACCACGAGGCAGTCCAGCGGGACTTCCGCCCCGCGCAGGTCOGCGACAGCTT 
2i^G A S CPVAVL SSFLTPERL PYQEAVQRDFRPAQVGDS F 
219 CCGACCCACATGGTGGACCTGCTGGTTCCGGGTGGAGCTGACCATCCCAGAGGCATGGGTGGGCCAGGAAGTTCACCTTTGCTGCGAAAGTGATGGAGAAGGTCTGGTG 
73 ► GP TWWTCWFRVELT! PEAWVGQEVHLCWeSOGEGL V 

338 tggcgtgatggagaacctgtccaggctttaaccaaagagggtgagaagaccagctatgtcctgactgacaggctgcgggaaagagaccccccaagcctcactctctatg 
110> wrdgepvqgltkege ktsyvltdrlgerdprsltly 
43 7 tggaagtagcctgcaatgggctcctgggggccgggaagggaagcatgattgcagcccctgaccctgagaagatattccagctgagccgggctgagctagctgtgttcca 
146 ►vev a cngl l gagkgsm i a a pdpek i f qu s r a ela vfh 

S46 CCGGGATGTCCACATGCTCCTGGTGGATCTGGAGCTGCTGCTGGGCATAGCCAAGGGCCTCGGGAAGGACAACCAGCGCAGCTTCCAGGCCCTGTACACAGCCAATCAG 
182 ► RDVHMLLVDLELLLGI AKGL GKONQRSFQALYTANQ 
655 ATGGTGAACGTGTGTGACCCTGCCCAGCCCGAGACCTTCCCAGTGGCCCAGGCCCTGGCCTCCAGGTTCTTTGGCCAACATGGCGGTGAAAGCCAACACACCATTCATG 
219> M V N VCDPA QPEJFPVA OA I A S R.F f GOHGGES QHT I H 
764 CCACAGGGCACTGCCACATTGATACAGCCTGGCTTTGGCCCTTCAAAGAGACTGTOACCAAATGTGCCCGGAGCTGGGTGACCGCCCTGCAOCTCATGGAGCGCAACCC 
255 ^A T GHCH I OTAWLWPFKETVRKCARSWVTAL QLMERNP 
873 TGAGTTCATCTTTGCCTGCTCCCAGGCGCAGCAGCTGGAATGGGTGAAGAGCCGCTACCCTGGCCTGTACTCCCGCATCCAGGAGTTTGCGTGCCGTGGGCAGTTTGTC 
291 ► EF I FACSQA QQLEWVKSRYPGLYSRl QEFAC RG QFV 
982 CCTGTGGGGGGCACCrGGGTGGAAATGGATCGGAACCTGCCCACTCGAGAGGCCATGGTCAGGCAGTTTTrGCAGGGCCAGAACTTCTTTCTGCAGGAGTTrGGCAAGA 
328 ^PVGGT WVEMDGNlPSGEAMVROFL QGQNFFL QEPGK 

1091 TGTGCTCTGAGTTCTGGCTGCCGGACACCTTTGGCTACTCAGCAGAGCTCCCCCAGATCATGCACGGCTGTGGCATCAGGCGCTTTCTCACCCAGAAATTCAGCTGGAA 
364 ►MCS EFWLPDTFGY SAQLPQI MHGCGI RRFUTQKLSWN 

1200 TTTGGTGAACTCCTTCCCACACCATACATTTTTCTGGGAGGGCCTGGATGGCTCCCGTGTACTGGTCCACTTCCCACCTGGCGACTCCTATGGGATGCAGGOCACCGTG 

400 ► LVNSF PHHT FFWECLOGSRVLVH FPPGDSYGMQGSV 

1309 GAGGAGGTGCTGAAGACCGTCGCCAACAACCGCGACAAGGGGCGGGCCAACCACAGTGCCTTCCTCTTTGOCTTTGGGGATCGGGGTOOTGGCCCCACCCAGACCATCC 

437 ►££ V L KT VA N N R D K GRA NHSA F L FGF GOGGGGPTQTM 
1418 TGGACCGCCTGAAGCGCCTGAGCAATACGGATGGGCTGCCCAGGGTGCAGCTATCTTCTCCAACACAGCTCTTCTCAGCACTGGAGAGTGACTCAGAGCAGCTGTGCAC 

473 ^L DRLKRLSNTDGLPRVQLSSPRQL FSAL ESDSEQLCT 
1527 GTGGGTTGGGGAGCTCTTCTTGGAGCTGCACAATGCCACATACACCACCCATGCCCAGATCAAGAAGGOCAACCGGGAATGTGAGCGGATCCTGCACGACGTGGAGCTG 

509^WVGELFLELHNGTYTTHAQI KKGNRECERI LHDVEt 
1636 CTCAGTAGCCTGGCCCTGGCCCGCAGTGCCCAGTTCCTATACCCAGCAGCCCAGCTGCAGCACCTCTGGAGGCTCCTTCTTCTGAACCAGTTCCATGATGTGGTGACTG 

546 SSLALARSAQFL YPAAQL QHLWRLLL L NQFHOVVT 

2 745 GAAGCTGCATCCAGATGGTGGCAGAGGAAGCCATGTGCCATTATGAAGACATCCGTTCCCATGCCAATACACTGCTCAGCGCTGCAGCCGCACCCCTGTGTGCTGCGGA 

582 >GSCI QMVAEEAMCHYEDI RSHiGNT LLSAAAAALCAGE 
1854 GCCACGTCCTGAGGGCCTCCTCATCGTCAACACACTGCCCTGGAAGCGGATCGAAGTGATGGCCCTGCCCAAACCGGGCGGGGCCCACAGCCTAGCCCTGGTGACAGTG 

618 ► PGPEGL L I VNTLPWKRl EVM ALPKP GGAHSL ALVTV 
1963 CCCAGCATGGGCTATGCTCCTGTTCCTCCCCCCACCTCACTGCAGCCCCTGCTGCCCCAGCAGCCTGTGTTCGTAGTGCAAGAGACTGATGGCTCCGTGACTCTGGACA 

655 ►PSMGYA PVPPPTSL Q P i L P QQPVFVVQETDGSVTL 0 
2072 ATGGCATCATCCGAGTGAAGCTGGACCCAACTGGTCGCCTGACGTCCTTGGTCCTGGTGGCCTCTGGCAGGGAGGCCATTGCTGAGGGCGCCGTGGGGAACCAGTTTGT 

691 ►NGI I RVKLDPTGRLTSLVLVASG'R EA I AEGAVGNQF V 
2181 GCTATTTGATGATGTCCCCTTGTACTGGGATGCATGGGACGTCATGGACTACCACCTGGAGACACGGAAGCCTGTGCTGGGCCACGCAGGGACCCTGGCAGTGGGCACC 

727 ► L F DOVPLYWOAWDVMDYHL ETRKPVL GQA G.TLA VGT 
22 90 GACGGCGGCCTGCGGGGCAGCGCCTCGTTCTTOCTACAGATCACCCCCAACAGTCGGCTTAGCCACCAGGTTCTGCTCGACCTTGGCTGCCCCTATCTCCGCTTCCACA 

764 ^EGGL RGSAWFLLQI SPNSR L SQEVVL DVGCPYVRFH 
2399 CCGAGGTACACTCGCATCAGGCCCACAAGTTCCTGAAGGTGGAGTTCCCTGCTCGCGTGCGGAGTTCCCAGGCCACCTATCAGATCCAGTTTCCGCACCTGCACCOACC 

800 ►tev hwhea hkfl kvefpa rvrssqatye i qfghlqrp 
2508 tacccactacaatacctcttgggactgggctcgatttgaggtgtgggcccatcgctggatggatctgtcagaacacggctttggilgctggccctcctcaacgactgcaag 

836^ T H YNT SWOWA RF EVWA HRWMD t S E HGF GLA L L NO CK 

2617 TATGGCGCGTCAGTGCGAGGCAGCATCCTCAGCCTCTCGCTCTTGCGGGCGCCTAAAGCCCCGGACGCTACTGCTGACACGGGGCCCCACGAGTTCACCTATCCACTGA 
873 ►YGA SVRGS I LSLSL LRAPKA PDA TA'DTG.RHEFTYAL 

2726 tgccgcacaagggctctttccaggatgctggcgttatccaagctgcctacagcctaaacttccccctgttggctctgccagcccccagcccagcgcccgccacctcctg 
909>mphkgsfqda gvi oaa ysl nfpl la l papspapatsw 

2835 gagtgcgttttccgtgtcttcacccgcggtcgtattggagaccgtcaagcaggcggagagcagcccccagcgccgctcgctggtcctgaggctgtatgaggcccacggc 
945 ► SA fsvsspavvletvkqaess'pqrrslvl rlyeahg 

2944 agccacgtggactgctggctgcacttgtcgctgccggttcaggaggccatcctctgcgatctcttggagcgaccagaccctgctggccacttgacttcggcacaaccgc 
982 >SHVDCWL HLSL PVQEA I L C DL L ERPDPA GHL TSGQP 

3053 CTGAAGCTCACCTTrTCTCCCTTCCAAGTGCrGrcCCrGrTCCTCGTGCTTCACCCTCCGCCACACTGAGTCCCTCGGGCTCOCCTn-TGrTrCTACAAGCCTCTGGGC 

1018 ^P EA HL FSLPSAVPVARASASATLSPWGWG FVCRRLWG 

3162 ACTCCTAATTTCTCCTTCCCCAGCCTAA 

105«^ L L I S A S P A 
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